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On the Psyllidae of New Zealand (Homoptera)* 


L. D. TUTHILL? 


INTRODUCTION 


THE PSYLLID FAUNA of New Zealand has here- 
tofore been only poorly known. It has been, 
therefore, a highly prized opportunity to 
spend a year in New Zealand collecting and 
studying this family of insects. It is obvious 
that one cannot hope to exhaust or even 
cover adequately the insect resources of an 
area of the size and diversity of New Zealand 
in one season, but enough was accomplished 
during that time to indicate the direction for 
further work and to give some idea of the re- 
lationships of the psyllid fauna of New Zea- 
land to that of other areas. 

Only two papers of significance on the 
Psyllidae of New Zealand have been pub- 
lished previously. These are Maskell’s paper 
(1890) and that of Ferris and Klyver (1932). 
Maskell brought together his knowledge of 
the group in New Zealand and rectified some 
of the errors made in his earlier brief com- 
munications (Maskell, 1879, 1880). Portions 
of Maskell’s material, which I have been able 
to study, consist of a few dried nymphs and 
one or two fragmentary adults in the collec- 
tion at Cawthron Institute and three slides 
and a vial of dried nymphs in the Canterbury 
Museum. The paper of Ferris and Klyver was 
based on a collection of 450 specimens ac- 
cumulated by Dr. J. G. Myers. They sum- 
marized all the earlier work and gave an ade- 
quate treatment of the 25 species which they 
had at hand. I have been able to collect and 





'This work was made possible by a Fulbright Grant 
received under U.S. Public Law 584 and administered 
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Zealand. Manuscript received October 15, 1951. 
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versity of Hawaii. 


identify with reasonable certainty all but four 
of their species. Of the four, I have some 
question as to the identity of two; a third, 
probably a synonym, was not obtained; and 
the fourth, Gyropsylla zealandica (Ferris and 
Klyver), I was unable to locate. Two unex- 
plained omissions from the paper of Ferris 
and Klyver are the lack of any indication of 
date for any of the material and the absence 
of any statement of size except for one species. 
As many of the New Zealand species appear 
to be very definitely seasonal, the collection 
data are quite important. 

The bulk of the Myers collection, includ- 
ing all the types, was returned by Ferris and 
Klyver to Dr. Myers, who was killed in an 
accident shortly thereafter. As I have been 
unable to locate his collection, several un- 
certainties must remain until such time as its 
disposition can be ascertained and the speci- 
mens studied further, if they still exist. 
Thanks to the excellence of the illustrations, 
which are of the high standard usually pro- 
duced by Ferris, few really serious obstacles 
were encountered. 

In addition to the species recognized by 
Ferris and Klyver, I have obtained those of 
Maskell which they did not have, and I am 
adding 23 new species and 2 new genera to 
make a total of 51 species and 6 genera known 
from New Zealand. In this paper I have not 
repeated the descriptions or figures of those 
species which have been adequately described 
or figured previously. 

All of the holotype and allotype specimens 
of the new species are deposited in the Caw- 
thron Institute at Nelson. I feel very strongly 
that type material should be left in the coun- 
try of origin if there is an institution within 
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the country which can assure proper care of 
such material. It is in accord with this view 
that these types are left in New Zealand. Un- 
fortunately this has been seldom done in the 
past. Therefore, present and future taxo- 


nomists in New Zealand face a tremendous 
difficulty. 
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D.S.I.R., I express sincere appreciation ‘or 
assistance in identification of plants. 


PROCEDURE 


As the only material available for study in 
any of the collections in New Zealand has 
consisted of a few vials of specimens, mostly 
nymphs, and a few fragments of Maskell’s 
material, it was necessary to collect the speci- 
mens for study. This is, of course, the ideal 
method, and it proved very pleasurable as well 
as fruitful. In making the collections, a heavy 
sweeping net and aspirator were used for 
capturing the adults and for general “pros- 
pecting.”” Once a population was located, an 
attempt was made to secure nymphs and to 
rear some of them to the adult state, thus 
making absolutely certain the identity of the 
host plant. In almost all cases, specimens of 
the host plant were taken and submitted to 
the botanists mentioned for identification. 

Some specimens of each collection have 
been mounted on card points. All the speci- 
mens mentioned were collected by myself 
during the season 1950-51, except where 
otherwise stated. 

For each species figured, specimens have 
been dissected, mounted in glycerin jelly, and 
examined under the dissecting and compound 
microscopes. 

The terminology used is that in general use 
by workers on the Psyllidae with a few possi- 
ble exceptions which are largely self-explan- 
atory. I have used the term “‘points’’ to indi- 
cate the minute sclerotizations on the mem- 
brane of the wings as this is more accurate 
than the term punctations, which was used 
by Ferris and Klyver. 

The names of localities in New Zealand 
have been taken from the maps of the New 
Zealand Automobile Association. 


DISCUSSION 


As is well known, the New Zealand flora 
shows many differences to the north or south 
of a line which falls approximately at the 
38th parallel. Unfortunately, the time spent 
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collecting in the northern section was rather 
too early in the season, and, on two of the 
three expeditions which I made into this area, 
the weather turned very bad; thus the repre- 
sentation from this area is rather poor. I am 
confident, therefore, that the number of 
species yet to be discovered in this area is 
quite large, especially as many of the plants 
which are restricted to this area are members 
of families or genera which are common hosts 
to psyllids elsewhere. The representation from 
the area south of this line is probably much 
better proportionately. Enough material was 
obtained there to indicate a large probable 
population on several groups of plants which 
are abundant in species and of which only a 
small percentage was examined. Olearia and 
Senecio are of particular interest in this regard. 
It appears that there are at least two distinct, 
parallel, evolutionary lines of psyllids on these 
plants and that they show a high degree of 
speciation and host specificity. One of these 
lines is represented by Trioza subacuta, T. 
doryphora, and T. subvexa, the other by T. 
crinita and T. scobina. As there are more than 
80 species of plants belonging to these and 
related genera of Compositae in New Zea- 
land, and as the majority of the 8 or 10 
species which were examined yielded more 
than one species of psyllid, it seems probable 
that the psyllid fauna associated with this 
group is very large. It is certainly one of the 
most interesting from an evolutionary stand- 
point. 

In the collecting, several remarkable ex- 
amples of localization of infestations were en- 
countered. The most extreme instance was 
that of Trioza hebicola, which was found on 
Hebe salicifolia at only one spot, although the 
host plant, which is very common through- 
out New Zealand, was examined throughout 
the season both before and after finding this 
one infestation. 

Another instance of localized distribution 
is that of Anomalopsylla insignita n.g., n.sp., 
which was taken on Shawia paniculata at one 
spot near Nelson and obtained nowhere else. 
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As this is one of the most common hedge 
plants in the country, it seems probable that 
this psyllid is permanently limited, ecologi- 
cally, to such seaside areas as are little noticed. 
Just what the factors are which produce such 
localization is impossible to say until much 
more careful collecting has been done; 
theorizing at present would be futile although 
tempting. 

No parasitized specimens of native species 
were noticed, but parasitized nymphs of some 
of the Acacia-inhabiting Psylla were seen. 
Predators of three groups were quite active 
throughout the country, the larvae of Coc- 
cinellidae, Hemerobiidae, and Syrphidae be- 
ing common on infested plants. However, 
only one specimen of adult syrphid was ob- 
tained by rearing. The nomadic nature of my 
summer season largely precluded successful 
rearing of these voracious predators. 

The relationship of the fauna of New Zea- 
land to those of other parts of the world is of 
great interest, largely because of the relative 
present-day isolation of the islands. A few 
definite statements can be made now as re- 
gards the psyllid fauna. First, as has been 
mentioned previously by Heslop-Harrison 
(19496), Ferris and Klyver were in error in 
stating that ‘There is no reason to suppose 
that any of them [the species they list from 
New Zealand] are introduced forms. . . .”’ 
Actually there is no doubt whatsoever that 
four of the five species which they assigned 
to Psyllia [Psylla\ and one of their species of 
Ctenarytaina are introduced from Australia. 
These species of Psy/la have recently been 
placed in a separate genus by Heslop- 
Harrison, together with several Australian 
species and one from India. In my opinion, 
although these species form a natural group, 
it is one which properly constitutes a sub- 
genus. The remaining species assigned to 
Psylla by Ferris and Klyver (P. apicalis) and a 
new related species are of more doubtful 
affinities but are left in Psy//a for the time 
being. 

The genus Crenarytaina, however, shows a 
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definite link with Australia and also occurs in 
the Lau and Society Islands. 


The new genus Anomalopsylla is most close- 
ly related to Tainarys of any known forms. 
On the basis of the peculiar wing venation 
alone, it could be assigned to the subfamily 
Ciriacreminae. However, as it differs widely 
from any known forms placed in that sub- 
family, and as I believe the presence of a cross 
vein or veins to have arisen separately a num- 
ber of times in the family, it is placed tenta- 
tively in Spondyliaspinae. Both this genus and 
Tainarys seem to show some affinity to the 
distinctive Australian fauna. However, until 
the fauna of South America is much better 
known than it is at present, the degree of 
relationship between these genera and the 
Australian representatives of this subfamily 
is doubtful. Although I have seen no speci- 
mens of Rhinocola aceris, it would appear to be 
quite similar to Tainarys and Anomalopsylla in 
many ways, especially in the head structure 
and the lack of meracanthi. 


The species Atmetocranium myersi seems to 
be a migrant from the tropical Pacific area. 


If the species placed in Metaphalara (Gyro- 
psylla| by Ferris and Klyver was properly 
assigned, this represents another link with 
the Americas, as the other known species of 
this genus are all American. 


The dominant group present is the genus 
Trioza, which, being ubiquitous, furnishes 
little evidence for conclusions as to relation- 
ships with other faunas. 

At present, then, it can be said that the 
demonstrated distributional relationships 
seem to be threefold, one group showing 
definite kinship to Australia, one to South 
America (one to both of these areas), and one 
to the tropical Pacific region. The first two 
would seem to argue for the often-postulated 
Antarctic connection of the lands south of 
30°. Granting such a connection in the past, 
the area of origin and direction of migrations 
are still completely unanswered. There is, 
however, nothing to suggest New Zealand 
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as the origin of any of the groups whic! are 
found there. 


SYSTEMATIC TREATMENT OF NEW ZEALAND 
SPECIES 


The species of Psyllidae now known from 
New Zealand represent four subfamilies, the 
Psyllinae, Triozinae, Pauropsyllinae, and 
Spondyliaspinae. 

Keys to the species of the various genera 
are not included as it has been found im- 
possible to prepare satisfactory keys without 
using genitalial characters predominantly, 
and I feel that such keys would have but little 
value. 


KEY TO GENERA FOUND IN NEW ZEALAND 


1. Basal vein of forewing branched tri- 


EE iis 9c waseicdens Trioza 
Basal vein of forewing branched di- 
PN ej ctetetnasakna sks 2 


2. Vertex without coronal suture; proxi- 
mal segment of metatarsi without 
claws..................Abmetocranium 

Vertex with coronal suture; proximal 
segment of metatarsi with one or 


SE cidkte nets akgn<icaaadns 3 

3. Genae more or less strongly produced 
as lobate processes............... 4 
Genae not at all produced. . pemie. 


4. Mesotibiae with a longitudinal comb 
of short setae near apex... . Clenarytaina 
Mesotibiae without subapical comb of 
Ce a eae net ee Psylla 
5. Metacoxae without meracanthus; fore- 
wing with extra branch on cubitus, 
cross vein between Rs and M)..... 
errr eT eT Anomalopsylla 
Metacoxae with meracanthus; forewing 
with cubitus two-branched, without 
SE ii tpeceneieuned Gyropsylla 


PSYLLINAE 


This, the typical subfamily, is represented 
in New Zealand by two genera, Psy//a and 
Ctenarytaina. 

The species here placed in Psy//a fall into 
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two distinct groups. The first group of nine 
species (P. acaciae and related forms) are un- 
doubtedly introduced from Australia, with 
one exception, and appear to be limited to 
their introduced host plants. The exception is 
P. dodonaeae, found abundantly on Dodonaea 
viscosa, a plant which has a very wide distri- 
bution in the tropical and warm temperate 
parts of the world. No psyllids have been re- 
corded from it elsewhere, hence the status of 
this New Zealand species remains doubtful. 
It appears to be a natural migrant here, how- 
ever, as there is no reason to believe that it 
was introduced by man. These species belong 
to the group which Heslop-Harrison recently 
treated as a distinct genus, Acizzia. In my 
opinion, although they constitute a natural 
group of species, they are not sufficiently dis- 
tinct to warrant generic status and are more 
properly considered as a subgenus. The dis- 
tinctive type of male proctiger of most of 
those known is the principal difference from 
the structure of typical Psy//a, but this is not 
present in all the Australian forms. The ten- 
dency for the genal processes to cover the 
frons only incompletely is also not universal 
in the obviously related Australian species, 
nor is it limited to these Australian species, as 
several North American species exhibit the 
same trait. The prothoracic pleura vary in 
shape, and in some of the species, notably 
acaciae-baileyanae, they are of the form found 
in Arytaina. It is apparent that this character 
alone is insufficient for generic separation in 
the species here being considered, as they are 
obviously closely related forms. This seems 
to call for a reassessment of this and other 
characters used for generic separation in the 
entire subfamily. Fortunately, Heslop-Harri- 
son has undertaken this difficult task. 

The second group consists of endemic 
species, P. apicalis Ferris and Klyver and P. 
carmichaeliae n. sp. They are certainly not 
closely related to the introduced Australian 
species. P. apicalis appears to show relation- 
ship to Exphalerus nidifex, an American 
species. P. carmichaeliae is reminiscent of 
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some of the North American species referred 
to Arytaina. For the present it seems best to 
place them in Psy//a and avoid undue multi- 
plication of genera or subgenera until the 
South American fauna is well known, when 
I believe their proper position can be ascer- 
tained. 

The peculiar genus Crenarytaina is known 
at present to contain three species from New 
Zealand, two from Australia, one from the 
Lau Islands, and one from the Society Islands. 
The attachment of the type species to Fuchsia 
makes the question of its occurrence in South 
America an interesting possibility. Although 
the female genital segment of some of the 
species resembles that of some Australian 
genera placed in the Spondyliaspinae, the 
genus is left in the Psyllinae for the present, 
principally on the basis of the presence of the 
meracanthi. 


Genus PsyLLa Geoffroy 


The use of Psy/lia by Ferris and Klyver in 
accord with the opinion of E. P. Van Duzee is 
incorrect under the International Rules of 
Nomenclature; hence their species are here 
returned to Psy//a. Five new species are added 
to the four previously known to occur in New 
Zealand. 


Psylla (Acizzia) acaciae Maskell 


1894 Psylla acaciae Maskell, Ent. Monthly 
Mag. 30: 171. 

1932 Psyllia acaciae Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 50, pls. 12, 13, 16. 


This species has been adequately described 
and figured by Maskell and by Ferris and 
Klyver. It was taken from its host plant, 
Acacia melanoxylon R. Br., at Nelson, Septem- 
ber 19, and at the Forest Research Station, 
Whakarewarewa, December 4 and March 25: 


Psylla (Acizzia) conspicua n. sp. 
Fig. 1 


Length to tip of folded wings 2.75- 
3.25 mm. 
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COLOR: Body yellow to orange, abdomen 
green in female, dark brown dorsally and 
white ventrally in male. Forewings whitish, 
beautifully marked with brown (Fig. 12). 

STRUCTURE: Body surface finely punctate, 
nearly glabrous dorsally, venter sparsely 
pubescent. Head deflexed, wider than meso- 
scutum. Vertex short with shallow discal im- 
pressions, lateral ocelli on raised areas at 
posterior corners, anteriorly smoothly con- 
tinuous with genae. Genae not touching but 
narrowly separated, produced as short blunt 
lobes, with prominent pubescence. Antennal 
sockets incomplete next eyes, antennae 1.6 
times as long as width of head. Thorax broad, 
well arched. Pronotum long, rounding down 
anteriorly. Forewings about 2.5 times as long 
as wide, membrane somewhat thickened, 
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thickly set with minute points; pterost: ma 
long, narrow, Rs nearly straight, mar, nal 
cells large, cubital larger than medial. Ii ind 
wings large, 0.9 as long as forewings. Mcta- 
tibia with basal spur, 1 outer and 4 inner ay ical 
spines. Proximal segment of metatarsi with 
2 large, black claws. 

Male proctiger short with large caudal lobe 
as figured. Forceps as long as proctiger in 
lateral view, curved caudad, tapering to blunt 
tip, small anterior lobe near base; in caudal 
view stout, straight to black incurved tips. 
Aedeagus a simple hook. Female genital seg- 
ment large, shorter than rest of abdomen; 
dorsal valve long, nearly straight to blunt tip; 
ventral shorter than dorsal, sharp tipped. 

HOLOTYPE, male, allotype, female, numer- 
ous paratypes, Houhora, October 3 and 4. 








0.5 mm. 








0.25 mm. 


J 





Fic. 1. Psylla conspicua n. sp. a, Forewing; b, lateral aspect of female cauda; c, lateral aspect of male cauda. 
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Several additional paratypes, Houhora, Febru- 
ary 16, R. A. Cumber. 

HOST PLANT: Acacia melanoxylon R. Br. 

This strikingly marked species, which ap- 
pears to be nearest P. acaciae of any of the 
species found in New Zealand, was teeming 
on the twigs of the host plant, in all stages of 
development, early in October. 


Psylla (Acizzia) uncatoides (Ferris and 
Klyver) 


1932 Psyllia uncatoides Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 49, 53, pl. 13. 


Length to tip of folded wings 2.0— 2.5 mm. 

This appears to have the widest range of 
hosts of any of the species of Psy//a known in 
New Zealand. It was taken in abundance on 
Albizzia lophantha at Otiria and New Ply- 
mouth, October 2 and 30, on an unknown 
species of Acacia at Whakarewarewa, Decem- 
ber 4, and Acacia verniciflua at Palmerston 
North, February 15. It was originally de- 
scribed from specimens collected from A. 
melanoxylon. 

The specimens on Acacia sp. from Wha- 
karewarewa and, even more, those on A. 
vernicifiua have the membrane of the fore- 
wings yellow. The marking of the forewings 
is variable in intensity as is the degree of 
marking on the dorsum. 


Psylla (Acizzia) albizziae (Ferris and 
Klyver) 


1932 Psyllia albizziae Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 49, 51, pls. 12, 13. 


Specimens identical with the original de- 
scriptions and figures were taken in great 
abundance and in all stages of development 
on Acacia decurrens wherever this widespread 
species-was examined. Adults only were taken 
from Clianthus puniceus. No specimens were 
taken from Albizzia lophantha, only P. unca- 
toides being found on that plant. 

HOST PLANTS: Albizzia lophantha Hook. 
[?], Acacia decurrens Willd., and possibly C/i- 
anthus puniceus Bks. & S. 
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Psylla (Acizzia) jucunda n. sp. 
Fig. 2 

Length to tip of folded wings 2.25-2.5 mm. 

CoLor: General color variable from almost 
uniformly bluish green to yellow with olive- 
green markings and genae white. Forewings 
clear except for pigmented areas. Latter much 
as in P. acaciae. 





0.25 mm. 
— 4 





Fic. 2. Psylla jucunda n. sp. a, Lateral aspect of male 
cauda; b, lateral aspect of female cauda. 


STRUCTURE: Body surface finely punctate, 
very short sparse pubescence on dorsum, 
longer on venter. Head wider than meso- 
scutum. Vertex flat, with slight discal im- 
pressions. Genal processes somewhat de- 
pressed from plane of vertex, blunt, short, 
0.4 as long as vertex (0.5 as long as medial 
suture), not touching. Frons visible between 
genal processes. Antennae twice as long as 
width of head. Eyes protruding. Thorax 
broad. Pronotum long, descending anteri- 
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orly. Propleura not equal. Forewings broadly 
rounded, 2.4 times as long as wide, mem- 
brane thickly set with minute points; ptero- 
stigma long and narrow, Rs nearly straight, 
marginal cells very large, nearly equal. Hind 
wings large, nearly reaching apex of fore- 
wings. Metatibiae with small basal spur, 5 
apical spines, 1 on outer margin, 4 on inner 
margin. Proximal segment of metatarsi with 
1 black claw on outer margin. 

Male proctiger elongate, oblique apically, 
strongly produced caudad basally, caudal 
lobe with apical hook as figured. Forceps 
shorter than proctiger; in lateral view broad 
basally, almost evenly narrowed to blunt, 
black, incurved apex; large lobe arising on 
mesal surface, projecting anteriorly, sharp, 
black at tip; in caudal view stout, nearly 
straight to sharp black tips, black-margined 
mesal lobes touching, black tipped, sharp. 
Female genital segment shorter than rest of 
abdomen; dorsal valve slender apically, 
blunt; ventral valve very deep, blunt. 

HOLOTYPE, male, allotype, female, numer- 
ous paratypes collected on Acacia decurrens 
in the Waitakere Hills near Auckland, Sep- 
tember 29, additional paratypes from the same 
host at various localities and dates. 

HOST PLANT: Acacia decurrens Willd. 

This is the second most abundant of the 
three species of Psy/la which were taken on 
this species of Acacia. It is a handsome, 
graceful little species with very distinctive 
male genitalia. Of the New Zealand forms, it 
seems to be nearest P. uncatoides. 


Psylla (Acizzia) exquisita n. sp. 
Fig. 3 

Length to tip of folded wings 1.50- 
1.75 mm. 

COLOR: Body white to yellow with some 
fuscous especially on legs and abdomen. 
Forewings white with three irregular, trans- 
verse black bands. 

STRUCTURE: Body surface finely punctate, 
dorsum glabrous. Head wider than meso- 
scutum, scarcely deflexed. Vertex short, 
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rounded down anteriorly, deeply excavate 
next eyes, lateral ocelli on large protuberances, 
Genae scarcely produced, not touching, large 
frons visible. Antennae far laterad, sockets 
almost touching eyes, 1.8 times as long as 
width of head. Eyes of moderate size, reces- 
sive, appearing somewhat stalked from shape 
of vertex. Pronotum long, sharply depressed 
anteriorly. Forewings broadly rounded, 2.5 
times as long as wide; pterostigma large, Rs 
slightly sinuate, marginal cells large, equal, 
membrane somewhat thickened, very thickly 
set with minute points. Hind wings nearly 
equaling forewings, set with minute points. 





0.25 mm. 





Fic. 3. Psylla exquisita n. sp. a, Lateral aspect of male 
cauda; b, lateral aspect of female cauda. 


Metatibiae with small basal spur, 1 outer and 
4 inner, black, apical spines. Proximal seg- 
ment of metatarsi with 1 black claw, outer. 

Male proctiger long, slender, with basal 
caudal lobe. Forceps shorter than proctiger, 
somewhat sinuate, blunt, curved caudad api- 
cally, with small mesally projecting lobe on 
mesal surface (see Fig. 3a). Female genital 
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segment short; dorsal valve straight, blunt; 
ventral valve with prominent hump, sharp. 

HOLOTYPE, male, allotype, female, and 
several paratypes, Massey Agricultural Col- 
lege, October 27 and November 10, taken 
from Acacia decurrens. Additional paratypes 
from same host, Waitakere, September 29. 

HOST PLANT: Acacia decurrens Willd. 

This small, beautifully marked species is 
by far the least common of the three found 
on this species of wattle. It is very active and 
quite delicate, which makes the capture of 
intact specimens difficult. 


Psylla (Acizzia) acaciae-baileyanae 
Froggatt 


1901 Psylla acaciae-baileyanae Froggatt, Linn. 
Soc. N. S. Wales, Proc. 1901: 257, pls. 
14, 16. 

1924 Arytaina acacia-baileyanae Pettey, Union 
S. Africa, Dept. Agr., Ent. Mem. 2: 21, 
pl. 1. 

1932 Psyllia uncata Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 49, 53, pls. 12, 13. 








t 
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Length to tip of folded wings 1.1—1.6 mm. 

This minute species is abundant on Acacia 
baileyana and probably occurs wherever it 
grows in New Zealand. I have examined 
Froggatt’s types and find them to be identical 
with uncata of Ferris and Klyver. It is un- 
questionably closely related to the other 
Australian species which inhabit the wattles 
in such abundance and is, therefore, neces- 
sarily kept in the genus Psy//a even though 
the propleura are as in Arytaina. 

In addition to those found on the ordinary 
host, I found it breeding in abundance on 
Acacia podalyriaefolia at Massey Agricultural 
College. 

HOST PLANTS: Acacia baileyana F. v. M. and 
A. podalyriaefolia Cunn. 


Psylla (Acizzia) hakeae 0. sp. 
Fig. 4 
Length to tip of folded wings 2.0-2.25 mm. 
COLOR: General color light reddish brown; 


genal processes, base of antennae, legs, and 
margins of some sclerites lighter; abdomen 


— 





Fic. 4. Psylla hakeae n. sp. a, Forewing; 5, lateral aspect of female cauda; c, lateral aspect of male cauda. 





and venter of thorax more or less brown. 
Wing membranes white, forewings with dark 
brown maculations as figured. 

STRUCTURE: Body surface punctate. Head 
and pronotum deflexed from plane of body. 
Head much wider than mesoscutum. Vertex 
strongly narrowed anteriorly, produced each 
side of median ocellus, emarginate next to 
eyes, with distinct discal impressions, lateral 
ocelli strongly raised at posterior corners. 
Genae produced as short, blunt, contiguous 
or slightly separated processes, covering 
frons, antennal sockets touching eyes. An- 
tennae variable from less than 1.5 times as 
long as width of head to 1.6 as long. Eyes 
scarcely recessive, appearing somewhat stalked 
because of constriction around base. Prono- 
tum large. Forewings broadly rounded, slight- 
ly over twice as long as wide, membrane 
thickly set with minute points; pterostigma 
long and narrow, marginal cells large, about 
equal. Hind wings with closely set minute 
points. Metatibiae with very small basal 
callus, 1 outer and 3 or 4 inner apical spines. 
Proximal segment of metatarsi with 1 outer 
black claw. 

Male proctiger strongly produced caudad 
in basal half, terminating in large, heavily 
sclerotized hook, apical half slender, cylindri- 
cal, apex oblique. Forceps about as long as 
proctiger; in lateral view broad, margins 
sinuate, apex broadly emarginate, large 
anteromesal lobe, anterior corner of apex 
small, sharp, posterior produced as blunt 
lobe; in caudal view nearly straight to blunt 
black tips. Female genital segment shorter 
than rest of abdomen; dorsal valve elongate, 
blunt; ventral valve shorter, sharp. 

HOLOTYPE, male, allotype, female, numer- 
ous paratypes from Hakea acicularis, Houhora, 
October 3. One additional paratype, Wark- 
worth, October 1, and many from the same 
host near Tauranga, November 2. 

HOST PLANT: Hakea acicularis R. Br. 

Apparently introduced from Australia with 
the host plant, this small species was abun- 
dant on it at Houhora and Tauranga on the 
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dates given. Keith L. Taylor of the Division 
of Entomology, in Canberra, Australia, has 
taken a closely related species from H.skea 
dactyloides in New South Wales. 


Psylla (Acizzia) dodonaeae n. sp. 
Fig. 5 


Length to tip of folded wings 2.25- 
2.75 mm. 

cotor: General color of body white to 
pale buff, dorsum with orange and brown 
markings forming broken lines. Abdomen 
green. Forewings transparent, membrane 
slightly yellowish with light brown markings 
resembling the pattern of P. acaciae but much 
less distinct. 

STRUCTURE: Body surface rough, shining. 
Dorsum with minute pubescence. Head and 
pronotum deflexed. Head wider than meso- 
scutum. Vertex plane with large discal im- 
pressions, narrowed anteriorly, produced 
above median ocellus, not as long as eyes 
laterally, lateral ocelli raised, at posterior 
corners. Genae produced as short cones, not 
quite touching basally, somewhat divergent, 
antennal sockets touching eyes. Antennae 
twice as long as width of head. Eyes not re- 
cessive, distinctly separated from vertex. 
Postocular sclerites well developed. Thorax 
moderately arched. Pronotum long, angular, 
and abruptly margined anteriorly. Forewings 
rounded apically, long, 2.75 times as long as 
wide, membrane thickly set with prominent 
points except along veins, fine alar radular 
areas; venation much as in P. acaciae, marginal 
cells larger. Hind wings long, 0.8 as long as 
forewings. Metatibiae with small basal spur, 
1 outer and 3 inner apical spines. Proximal 
segment of metatarsi with 1 outer black claw. 

Proctiger of male produced caudad basally, 
terminating in large, lightly sclerotized hook, 
apical half slender, cylindrical, curved caudad. 
Forceps shorter than proctiger; in lateral view 
broad basally, suddenly narrowed, then 
curved caudad to blunt black tips; in caudal 
view nearly straight to apical third, then 
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0.25 mm. 





Fic. 5. Psylla dodonaeae n. sp. a, Lateral aspect of 
female cauda; 5, lateral aspect of male cauda; c, caudal 
aspect of male clasper. 


curved mesad to blunt tips, large, sharp, 
black-tipped tooth below apex. Aedeagus 
very heavily sclerotized, especially joint, struc- 
ture as figured. Female genital segment very 
peculiar, large but much shorter than rest of 
abdomen; dorsal valve very strongly arched, 
swollen, caudal margin almost perpendicular 
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to short, beak-like, heavily sclerotized tip, 
caudolateral margin with row of very long in- 
curved setae; ventral valve very short, broadly 
truncate, with prominent inner “‘sleeve.”’ 
HOLOTYPE, male, allotype, female, taken 
from Dodonaea viscosa in the Forest Research 
Station grounds at Whakarewarewa, Decem- 
ber 4. Numerous paratypes with same data 
and from same host near Nelson, September 
19, January 16, and March 7. 
HOST PLANT: Dodonaea viscosa Jacq. 
Although taken only at two localities, this 
species certainly occurs throughout the New 
Zealand range of its host. As the host plant is 
very widespread outside New Zealand, its 
possible range elsewhere is very interesting. 
The very peculiar female genital segment 
is unlike any other known to me except that 
of Tetragonocephala flava Crawford, a North 
American species. 


Psylla apicalis (Ferris and Klyver) 


1932 Psyllia apicalis Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 49, 52, pls. 12, 13. 
This handsome little species (2.0—2.25 

mm.) was taken from Cape Rainga to Mana- 
pouri on its host, the kowhai, Sophora tetra- 
ptera. | cannot understand the statement of 
Ferris and Klyver that the head form is prac- 
tically as in Psylla acaciae as it differs markedly, 
especially in the genal processes which are 
larger, contiguous basally for some distance, 
and are scarcely deflexed from the plane of 
the vertex. Also there are four large, evenly 
spaced black spines at the apex of the meta- 
tibiae in apicalis rather than the arrangement 
of 3 and 1 as in acaciae. Otherwise their de- 
scription is quite adequate. 

This species resembles Euphalerus nidifex 
Schwartz in appearance and, to some degree, 
in structure. It should, perhaps, be referred to 
that genus but is being left in Psy//a for the 
time being in the hope that further collecting 
in Central and South America will give a more 
adequate concept of Ewuphalerus and thus 
allow a proper disposition of this and related 
New Zealand forms. The species which have 
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been referred to Exphalerus, from the Oriental 
and Pacific areas, depart rather widely from 
the type species. 


Psylla carmichaeliae n. sp. 
Figs. 6, 7 


Length to tip of folded wings 2.5—3.0 mm. 

CoLorR: General color tan (greenish in some 
specimens) with irregular fuscous markings, 
more or less of linear pattern on dorsum. 
Abdomen brown. Forewings white with dark 
brown spots as figured. 

STRUCTURE: Body surface punctate, shin- 
ing. Head as wide as mesoscutum. Head and 
pronotum deflexed at about 45° from plane of 
body. Vertex nearly twice as wide as long, 
with large, deep discal foveae, slightly raised 
above median ocellus, next antennal sockets 
smoothly continuous with genae. Genae pro- 
duced as large, stout processes, almost as 
long as vertex, contiguous basally, with nu- 
merous prominent setae, also with small lobe 
next eye, below antennal socket. Antennae 
slightly less than twice as long as width of 
head. Eyes of medium size, slightly recessive. 
Pronotum large, on same plane as vertex. 
Forewings broadly rounded, slightly over 
twice as long as wide, membrane thickened, 
translucent, punctate, thickly set with small 
points, veins prominent, raised; pterostigma 
small, narrow, Rs nearly straight to near apex 
then curved to margin, medial cell small, 








Fic. 6. Forewing of Psylla carmichaeliae n. sp. 


cubital large, very broad. Hind wings nearly 
equaling forewings, very thickly set with 
minute points. Metatibiae without basal 
armature, 5 large, black, apical spines. Proxi- 
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mal segment of metatarsi with two biack 
claws. Meracanthi unusually large. 

Male proctiger long, swollen caudad. For. 
ceps shorter than proctiger; in lateral view 
broad basally, almost evenly tapered to black 
blunt tip, curved mesad and caudad; in 
caudal view broadly touching basally then 
nearly straight to incurved black tips. Aedea- 
gus quite simple, as figured. Female genital 








0.25 mm. 





Fic. 7. Psylla carmichaeliae n. sp. a, Lateral aspect of 
male cauda; }, lateral aspect of female cauda. 
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segment large; dorsal valve somewhat atten- 
uate in apical portion, apex rounded, up- 
turned; ventral valve shorter than dorsal, 
sharp. 

HOLOTYPE, female, allotype, male, numer- 
ous paratypes, Crown Range, December 6, 
1950, E. S. Gourlay, beaten from Car- 
michaelia sp. Two additional paratypes taken 
from Carmichaelia sp., near Kingston, Janu- 
ary 22. 

HOST PLANT: Carmichaelia sp. 

The degree of relationship of this form to 
that here designated as a subspecies is a 
puzzle. Whether intensive future work will 
show them to be distinct species or whether 
they will prove to be merely two of a large 
number of variants in a complex, inhabiting 
the various species of Carmichaelia, is prob- 
lematical but I suspect it will prove to be an 
inseparable complex. 


Psylla carmichaeliae indistincta n. subsp. 
Fig. 8 

Length to tip of folded wings 2.3-2.5 mm. 

cCoLoR: General color orange-brown to 
yellow-brown. Vertex and pronotum mostly 
white with fuscous markings. Dorsum of 
thorax with fuscous and white longitudinal 
stripes. Femora and abdomen dark brown. 
Forewings white with dark brown spots as in 
typical subspecies but more concentrated. 

STRUCTURE: Body surface punctate, shin- 
ing. Head as wide as mesoscutum. Head and 
pronotum deflexed. Vertex with strong discal 
impressions, produced anteriorly, somewhat 
overhanging median ocellus, 0.6 as long as 
wide. Genae produced as large blunt pro- 
cesses, not contiguous at base but touching 
for about half their length, sharply depressed 
below plane of vertex, 0.6 as long as vertex, 
small projecting lobe next to eye. Antennae 
twice as long as width of head. Eyes small, 
not recessive. Pronotum wide, in same plane 
as vertex. Forewings twice as long as wide, 
broadly rounded, membrane thickened, trans- 
lucent, punctate, thickly set with points; 
pterostigma present, short and broad, Rs 
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long, straight to near tip then curved to mar- 
gin, medial cell small, cubital much larger, 
short and broad. Metatibiae without basal 
armature, with 5 black apical spines. Proximal 
segment of metatarsi with a pair of black 
claws. Meracanthi large. 

Male proctiger long, swollen caudad. For- 
ceps shorter than proctiger; in lateral view 
broad basally, narrowed to sharp tip, margins 
somewhat sinuate; in caudal view stout, 


0.25 mm. 
w 4° 





Fic. 8. Psylla carmichaeliae indistincta n. subsp. 
a, Lateral aspect of male cauda; 5, lateral aspect of 
female cauda. 
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broadly touching basally, nearly straight, 
tapering to black incurved tips. Aedeagus 
rather simple, as figured. Female genital seg- 
ment large; dorsal valve attenuate apically, 
blunt; ventral valve shorter than dorsal, deep, 
sharp apically. 

HOLOTYPE, female, allotype, male, numer- 
ous paratypes, Fox Glacier, February 7, taken 
on Carmichaelia sp. One specimen taken at 
Brown's Creek, Rai Valley, January 17, differs 
in having the forewing almost entirely dark, 
a narrower, longer pterostigma, somewhat 
shorter antennae. 

HOST PLANT: Carmichaelia spp. 

The large series of specimens at hand seems 
to be consistently different from the form 
taken east of the mountains. The chief differ- 
ences are the size, the length of the vertex and 
the nature of its anterior margin, the position, 
shape, and size of the genal processes, the 
width of the pterostigma, the straight or up- 
turned tip of the dorsal valve of the female 
genital segment, and the color, especially the 
degree of pigmentation of the wing. 

This form has a marked resemblance in 
general appearance to Arytaina robusta Craw- 
ford of western North America. 


Genus CTENARYTAINA Ferris and Klyver 


1942 Papiana Tuthill, Bernice P. Bishop 
Mus., Occas. Papers 17: 78. 


This genus was erected by Ferris and Klyver 
for Rhinocola fuchsiae Maskell and three other 
related species. They surmised correctly that 
Rhinocola eucalypti Maskell belonged to the 
same genus, but as they had no specimens 
they did not place it there. Although this was 
the genus Rhinocola of Maskell it does not en- 
compass those Australian species assigned to 
Rhinocola by Froggatt. Of the five species 
known from New Zealand three are apparent- 
ly endemic and two are undoubtedly intro- 
duced. 

The genus Papiana, which I erected for a 
species from the Society Islands, is identical 
with Crenarytaina. The two species which have 
been assigned to Papiana, P. lulla (Society 
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Islands) and P. distincta (Lau Islands), exiend 
the range of the genus well into Polynesi: 


Ctenarytaina fuchsiae (Maskell) 


1890 Rhinocola fuchsiae Maskell, New Zeal. 
Inst., Trans. 22: 162, pl. 12. 

1932 Ctenarytaina fuchsiae Ferris and Klyver, 
New Zeal. Inst., Trans. 63: 55, pl. 14. 


Length to tip of folded wings 1.6-2.1 mm. 

This species has been well described by 
Maskell and by Ferris and Klyver. It is found 
throughout New Zealand on Fuchsia spp. 
from the time of the first opening of the leaf 
buds in the spring until past midsummer. | 
was unable to find living adults after the third 
week in January. Although it occurs on the 
host in myriads there is no evident injury. 

HOST PLANTS: Fuchsia excorticata Linn., F. 
procumbens Hook. 


Ctenarytaina clavata Ferris and Klyver 


1932 Ctenarytaina clavata Ferris and Klyver, 
New Zeal. Inst., Trans. 63: 55, 57, pl. 14. 


Length to tip of folded wings 1.3—1.5 mm. 

I found this minute species to be present 
on both Leptospermum scoparium and L. 
ericoides at many localities throughout New 
Zealand. The abundance varied considerably 
but, without exception, at least a few adults 
could be obtained by sweeping the hosts 
when they were in bloom. 

HOST PLANTS: Leptospermum scoparium Forst. 
and L. ericoides A. Rich. 


Ctenarytaina pollicaris Ferris and Klyver 


1932 Ctenarytaina pollicaris Ferris and Klyver, 
New Zeal. Inst., Trans. 63: 55, 57, pl. 14. 


I made only one collection of this form 
although I swept its host plant throughout 
New Zealand. I obtained a few specimens at 
Okuti Valley on the Banks Peninsula, Janu- 
ary 19, swept from Leptospermum ericoides in 
company with C. clavata. A few specimens 
are also at hand collected at Foxton, January 
20, 1951, by R. A. Cumber. 

HOST PLANT: Leptospermum ericoides A. Rich. 
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The comparative rarity of this species dur- 
ing the season 1950-51 must be unusual. 
Otherwise, it would be unable to maintain 
itself in competition with clavata. 


Ctenarytaina thysanura Ferris and Klyver 


1932 Ctenarytaina thysanura Ferris and Klyver, 
New Zeal. Inst., Trans. 63: 55, 56, pls. 
14, 16. 


Length to tip of folded wings 1.25 mm. 

I did not collect any specimens of this 
minute species, but specimens were made 
available to me by Woodward, Cottier, and 
Miller. It apparently is quite common on its 
host throughout New Zealand. 

HOST PLANT: Boronia sp. 


Ctenarytaina eucalypti (Maskell) 
Fig. 9 
1890 Rhinocola eucalypti Maskell, New Zeal. 
Inst., Trans. 22: 160. 


Length to tip of folded wings 1.5—2.0 mm. 

Maskell’s extended description of this 
species is quite good. Additional data are: 
Antennae 1.3 times as long as width of head. 
Metatibiae with 5 short black apical spines. 
Proximal segment of metatarsi with 2 black 
claws. 

Many specimens in all stages of develop- 


0.25 mm. 


uw 
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ment were taken at several localities on both 
North and South Islands, including Tauranga, 
Palmerston North, and Ashburton. They ap- 
pear to occur only on the young growth, the 
first specimens being taken in October. 

HOST PLANT: Eucalyptus globulus Labill. 

This species was also taken on Eucalyptus 
bicostata in Canberra, Australia. 


TRIOZINAE 


A single ubiquitous genus, Trioza, repre- 
sents this subfamily in New Zealand. 

The well-developed radular areas on the 
forewings, alar radulae, which are so typical 
of this subfamily, are very strongly developed 
in many of the New Zealand species. The 
function of these structures is unknown but 
the presence of a raised area on the marginal 
vein at the base of the radula on many of these 
species suggests that they are stridulatory. As 
many of the species can be observed to rub 
their wings slightly when alive this seems 
more probable. 


Genus TRIOZA. Forster 
1879 Powellia Maskell, New Zeal. Inst., Trans. 
11: 223. 


In his 1880 paper on Coccidae, Maskell 
transferred his genus Powellia, which he es- 
tablished on nymphal material, from the 


Fic. 9. Ctenarytaina eucalypti (Maskell). a, Lateral aspect of male cauda; b, inner aspect of clasper; c, lateral 


aspect of female cauda. 
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Coccidae to the Aleyrodidae. Subsequently 
he obtained adults, realized his error, and in 
his paper on the Psyllidae in New Zealand 
(1890) he synonymized Powellia with Trioza. 
Ferris and Klyver, however, considered that 
the New Zealand species constituted a separ- 
ate genus and therefore resurrected Powellia. 
The bases of their distinction were the pres- 
ence of serrations of greater or lesser promi- 
nence on the base of the metatibia arid the 
position of the large spines at its apex. These 
are not limited to the New Zealand forms nor 
are they, in my opinion, sufficient reasons for 
maintaining a separate genus. 

The genus Trioza is one of the largest, per- 
haps the largest, genus in the family. The 
forms found in New Zealand show consider- 
able diversity. With one exception (T. adven- 
ticia n. sp.), they are limited to endemic hosts 
and are undoubtedly endemic species. A very 
large number of species appears to have 
developed on the native Compositae, prin- 
cipally the shrubby ones. This is a family of 
plants which is not known to support many 
species of psyllids in other parts of the world. 


Trioza vitreoradiata (Maskell) 


1879 Powellia vitreo-radiata Maskell, New 
Zeal. Inst., Trans. 11: 223, pl. 8, fig. 22. 
1890 Trioza pellucida Maskell, New Zeal. 
Inst., Trans. 22: 164, pl. 11. 

1903 Trioza alexina Marriner, New Zeal. Inst., 
Trans. 35: 305, pls. 33, 34. 

1932 Powellia vitreoradiata Ferris and Klyver, 
New Zeal. Inst., Trans. 63: 39, 42, pls. 7, 
8, 16. 


Large numbers of this species were taken 
throughout New Zealand on various species 
of Pittosporum, throughout the season, for I 
suspected that there were probably different 
species present on the different members of 
the host genus. After very careful examination 
of many specimens from many localities, from 
Spirit's Bay to Oban, and from at least four 
species of Pittosporum, | am convinced that 
there is but one species of psyllid present. 
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Minor variations in structure are present. of 
course, but none that seems significant or 
that is constant. The sclerotic points on che 
membrane of the forewing, for example, 
range from very prominent points over all 
the membrane to complete absence except in 
the extreme base, with a great range of inten- 
sity and a considerable range in size. There is 
no correlation with season, locality, or host 
plant. 

I can add nothing to the very complete 
description given by Ferris and Klyver except 
that the size range is 3.25 to 4 mm. and that 
the color variation is even greater than they 
stated, ranging to almost entirely black ex- 
cept for the thoracic pleura and the edges of 
the abdominal tergites. 

HOST PLANTS: Pittosporum spp., 1.€., P. 
eugenioides, P. tenuifolium, P. crassifolium, P. 
colensoi. 

Maskell recorded it as also occurring on 
Discaria toumatou and Geniostoma ligustrifolium. 
Two species, both here described as new, have 
been taken from Discaria toumatou. The male 
of the more common one, Trioza discariae n. 
sp., is almost certainly the source of Maskell’s 
drawing of the male which Ferris and Klyver 
were at a loss to explain, resorting to an 
assumption of remarkable error on the part of 
Maskell. I have been unable to find any 
psyllid associated with Geniostoma but am 
confident that when it is rediscovered it will 
prove to be a distinct species. 

In addition to the specimens collected by 
myself, I have had for study material from 
the various collections in New Zealand. These 
are from several other localities and from 
several species of Pittosporum. 


Trioza discariae n. sp. 
Fig. 10 


1879 Powellia vitreoradiata Maskell (in part), 
New Zeal. Inst., Trans. 11: 223. 

1890 Trioza pellucida Maskell (in part), New 
Zeal. Inst., Trans. 22: 164, pl. 11. 
Length to tip of folded wings 2.25- 

2.5 mm. 
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coLor: General color of head and thorax 
tan with dark brown markings. Abdomen 
dark brown. Wings hyaline. 

STRUCTURE: Body surface finely punctate, 
with moderate pubescence, more or less 
dusted with powdery wax. Head wider than 
mesoscutum. Vertex strongly impressed disc- 
ally, slightly produced anteriorly. Genal pro- 
cesses large, conical, acute, divergent, 0.66 
as long as vertex. Eyes large, hemispherical. 
Postocular areas large. Antennae slightly less 
than twice as long as width of head. Prono- 
tum depressed slightly below plane of vertex. 
Forewings rounded apically, 2.66 times as 
long as wide, membrane with points in small 
area at base and along claval suture; veins 
prominently setate, Rs of moderate length, 
slightly sinuate, marginal cells nearly equal. 
Hind wings with prominent points on mem- 
brane, venation unusually distinct. Metatibiae 
with serrate basal carina, 1 outer and 3 inner 
apical spines. 

Male proctiger short, broadly produced 


0.25 mm. 





_ iG. 10. Trioza discariae n. sp. a, Lateral aspect of 
female cauda; b, lateral aspect of male cauda; c, dorsal 
aspect of tip of clasper. 
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caudad. Forceps shorter than proctiger; in 
lateral view broad with two broad lobes on 
anterior margin, lower one arising from mesal 
surface, blunt, black tooth apically; in caudal 
view stout, with large, sharp, black tooth near 
apex on inner margin; in dorsal view with two 
large, sharp, black teeth projecting inward, 
anterior one somewhat below other, inner 
surface with many long setae. Female genital 
segment short, dorsal valve excavate below 
anus, downcurved to blunt apex; ventral 
valve shorter than dorsal, sharp. 

HOLOTYPE, male, allotype, female, numer- 
ous male and female paratypes, Halley's Lake, 
Cobb River Valley, January 8, from Discaria 
toumatou; Crown Range and near Kingston, 
January 22, many adults and nymphs from 
Discaria toumatou; adults from Discaria tou- 
matou, Skippet’s Bridge, December 7, 1950, 
E. S. Gourlay. 

HOST PLANT: Discaria toumatou Raoul. 

This is a very common and abundant 
species on its host and almost certainly is the 
form which Maskell lumped with vitreoradi- 
ata. His drawing of the male forceps which 


Ferris and Klyver explained away as being an 
illusion is actually only an exaggeration of 
the structure of the inner face of the forceps 
of this species seen from the proper angle. 


Trioza emarginata (Ferris and Klyver) 


1932 Powellia emarginata Ferris and Klyver, 
New Zeal. Inst., Trans. 63: 39, 42, pls. 8, 9. 


Length to tip of folded wings 3.5 mm. 
(male). 

Only one specimen of this distinct species 
was taken. This one individual was taken from 
a mixture of shrubs (Pittosporum, Nothopanax, 
Hebe salicifolia, etc.) forming the edge of a 
tongue of Nothofagus bush at the start of the 
path to Tawhai Falls, Tongariro National 
Park, November 26, 1950. It was taken while 
I was collecting specimens of Trioza hebicola 
on the Hebe. It is quite close to T. vitreoradiata 
as indicated by Ferris and Klyver. This, the 
sixth specimen known to have been captured, 
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extends its range from Arthur's Pass to 
Ruapehu. It is undoubtedly abundant on its 
host which is as yet unknown. 


Trioza falcata (Ferris and Klyver) 
Fig. 11 


1932 Powellia falcata Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 39, 42, pls. 8, 9. 


Length to tip of folded wings 4.0-4.5 mm. 

COLOR: General color green to reddish 
brown unicolorous or commonly yellow- 
brown with green abdomen. Wings hyaline 
except light brown band along posterior 
margin. 

STRUCTURE: Body surface finely rugose, 
with very short, sparse pubescence, longer on 
head and legs, white powdery wax deposit 
prominent along sides. Head slightly nar- 
rower than mesoscutum. Vertex deeply im- 
pressed discally, not overhanging anteriorly. 
Genal processes nearly parallel with plane of 
vertex, large, conical, blunt, 0.66 as long as 
vertex. Antennae twice as long as width of 
head. Pronotum short, depressed. Wings 
large. Forewings rounded ‘apically, 2.5 times 
as long as wide, membrane with minute points 
behind cubitus and in some specimens a few 
in marginal area around to Rs (females seem 
to show these more than males); Rs long, 
sinuate, cubital cell somewhat larger than 





0.25 mm. 
t j 





Fic. 11. Lateral aspect of female cauda of Trioza 
falcata (Ferris and Klyver). 
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medial. Hind wings thickly set with promi- 
nent points. Metatibiae with serrate basal 
carina, 1 outer and 3 inner apical spines 

Male genitalia as described and figured by 
Ferris and Klyver. Female genitalia as in T. 
equalis (Ferris and Klyver) except with sharp 
sulcus across dorsal valve between anus and 
apex, ventral valve with distinct hump. 

Specimens of the species were taken abun- 
dantly at Peel Forest, South Canterbury, Jan- 
uary 20; Mead’s Landing, Lake Hawea, Janu- 
ary 22; Whiskey Gulley, Tapanui, January 
25; Tuatapere, January 28; Oban, January 31; 
near Tokanui, February 3. 

Earlier in the season I was unable to obtain 
a single specimen in the type locality or else- 
where on North Island. This is perhaps be- 
cause of a seasonal appearance. Without ex- 
ception, those captured were taken on plants 
in shade or partial shade. 

HOST PLANT: Aristotelia serrata (Forst.) Oliv. 

As recorded by Ferris and Klyver, this 
species forms pit galls on the leaves of its 
host. 


Trioza equalis (Ferris and Klyver) 


1932 Powellia equalis Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 47, pl. 11. 


The female specimen described by Ferris 
and Klyver under this name is very close to 
falcata and is probably that species. Two 
points in their description differ from the 
numerous females of fa/cata at hand, however; 
therefore, the name is maintained and perhaps 
future collecting and the eventual location of 
Myers’ collection will serve to clarify the 
status of equalis. 

In equalis the membrane in the apical half 
of the forewing is set with points [punctate]. 
In some of the females of falcata there are 
points in the marginal area as far as the radial 
sector, especially in the region of the alar 
radulae. A more important difference lies in 
the genitalia. The dorsal. valve of egualis is 
figured by Ferris and Klyver as nearly straight 
to a bluntly pointed apex, whereas that of 
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falcata has a prominent transverse sulcus 
caudad of the anus and is much more blunt 
apically. The ventral valve of falcata has a 
very prominent hump which is lacking in 
equalts. 

The unique type was collected at Arthur’s 
Pass. 

HOST PLANT: Unknown. 


Trioza hebicola n. sp. 
Fig. 12 

Length to tip of folded wings 4.0-4.5 mm. 

coLoR: Pale green, yellowish ventrally. 
Wings hyaline. 

STRUCTURE: Body surface finely punctate, 
with sparse fine pubescence. Head narrower 
than mesoscutum. Vertex with strong discal 
impressions, bulging anteriorly. Genal proc- 
esses divergent, conical, over 0.66 as long as 
vertex, as long as medial suture. Antennae 
slightly over twice as long as width of head. 
Thorax strongly arched. Pronotum vertical. 
Forewings large, very broadly rounded, less 
than 2.5 times as long as wide; Rs long, 
sinuate, cubital cell larger than medial. Meta- 
tibiae with serrate basal carina, 1 outer and 3 
inner apical spines (several of the specimens 
at hand show 4 inner spines on one tibia). 

Male proctiger strongly produced caudad, 
with prominent apical epiphysis. Forceps 
shorter than proctiger; in lateral view strongly 
bilobed, caudal lobe broadly rounded, an- 
terior lobe more slender. and with sharp, 
black, incurved tip, with basal anterior lobe 
from mesal face one half as long as main 
anterior lobe; in caudal view very broad, 
rounded apically, long sclerotized ridge on 
mesal surface near apex. Female genital seg- 
ment small, shorter than rest of abdomen, 
dorsal valve sinuate, blunt, with prominent, 
raised beak apically; ventral valve nearly as 
long as dorsal, scoop-shaped. 

HOLOTYPE, male, swept from Hebe salici- 
folia near Tawhai Falls, Tongariro National 
Park, December 3; allotype, female, reared 
from pit gall on Hebe salicifolia, same locality, 
November 26; several male and female para- 
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0.25 mm. 


L 





FiG. 12. Trioza hebicola n. sp. a, Lateral aspect of male 
cauda; b, lateral aspect of female cauda. 


types, mostly reared from material taken 
November 23-26 and December 5-10. 

HOST PLANT: Hebe salicifolia Forst. 

Although I searched for psyllids on Hebe 
salicifolia throughout New Zealand, this is 
the only spot in which I obtained any speci- 
mens from it. This is a most remarkable 
localization. The galls produced by the 
nymphs are very prominent. They are thimble- 
shaped, up to 0.25-inch long, and project 
downward on the leaf. The nymphs are nearly 
round, surrounded by long wax tubes, and 
usually concave dorsally, as they accommo- 
date themselves to the shape of the pit. 
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This species is a variation from the vitreo- 
radiata type, the male genitalia in particular 
being merely a more extreme form of the 
same structure pattern. 


Trioza bifida (Ferris and Klyver) 


1932 Powellia bifida Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 39, 43, pls. 8, 
9, 10. 


Supplementary notes on the species are 
given. 

Length to tip of folded wings 2.75- 
3.75 mm. 

coLor: Color variable from general light 
green with light brown markings to yellowish 
brown with dark brown markings. Abdomen 
usually dark. Forewings fumate. 

STRUCTURE: Body quite robust, surface 
shining, prominently punctate or imbricate. 
Head narrower than thorax. Vertex with 
strong discal impressions, bulging anteriorly. 
Genal processes slender, divergent, 0.66 as 
long as vertex. Antennae 1.6 times as long as 
width of head. 

This very distinct species was taken in 
large numbers from Olearia avicenniaefolia at 
the following localities: Takaka Hill, near 
Nelson, January 8 and 13; Whangamoa 
Saddle, January 16; near Kingston, January 
22; near Oban, January 29, 30, 31; Arthur's 
Pass, February 5; Fox Glacier, February 7. A 
series of 12 males and females was taken from 
Metrosideros umbellata Car. near the top of 
Arthur's Pass on the Otira side. One hour 
was spent in obtaining this short series as I 
thought it possible that it was a distinct 
species inhabiting the rata. As there was O. 
avicenniaefolia in the area, no significance can 
be attached to this collection. As this is a 
very active species, such chance occurrence 
on plants other than the host is to be ex- 
pected. Occasional specimens were taken on 
several other plants, especially other species 
of Olearia where they were growing inter- 
mingled with avicenniaefolia. 

On March 7, on the seashore near The 
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Glen, Nelson, adults, eggs, and nymphs »ere 
taken in great numbers on Shawia [Olevia] 
paniculata. In this collection and those made 
at Arthur’s Pass and Fox Glacier there are :wo 
distinct sizes, the smaller females bein» as 
small as the smallest males. The smaller form 
(2.75-3.0 mm.) is much darker in color, but 
no other difference is discernible. 

HOST PLANTS: Olearia avicenniaefolia Hook. 
and Shawia |Olearia\ paniculata Cheesem. 


Trioza gourlayi n. sp. 
Fig. 13 


Length to tip of folded wings 3.0-3.25 mm. 

COLOR: General color reddish brown to 
dark brown, vertex lighter. Genal processes 
green, black tipped. Forewings yellowish, 
transparent. 

STRUCTURE: Body surface finely punctate, 
more or less completely dusted with powdery 
wax, with short, sparse pubescence. Head 
wider than mesoscutum. Vertex with very 
strong discal impressions. Genal processes 
slender, conical, divergent, 0.66 as long as 
vertex. Antennae 1.33 times as long as width 
of head. Eyes large, hemispherical. Pronotum 
very short, strongly depressed. Forewings 
rounded apically, membrane with prominent 
points except along veins; Rs long, sinuate, 
marginal cells nearly equal. Metatibiae with 
prominent basal serrations, 1 outer and 3 
inner apical spines. 

Male genitalia large. Proctiger long, 
straight, narrowed apically to small epiphysis. 
Forceps long (shorter than proctiger); in 
lateral view slightly curved cephalad, deeply 
notched at apex, anterior lobe blunt, pos- 
terior acute, black; in caudal view touching 
basally, stout then narrow, nearly straight to 
black tips. Female genital segment longer 
than rest of abdomen, large basally, strongly 
narrowed and attenuate in apical half, dorsal 
valve longer than ventral, spinose, tip blunt, 
ventral valve with numerous very small setae 
toward apex, tip sharp. 

HOLOTYPE, female, allotype, male, 4 female 
and 2 male paratypes, Skipper’s Bridge, De- 
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Fic. 13. Trioza gourlayi n. sp. a, Lateral aspect of female cauda; b, lateral aspect of male cauda. 


cember 7, 1950, E. S. Gourlay, beaten from 
Discaria toumatou in company with T. discariae. 
Although I collected in the same area 6 weeks 
later, I was unable to find any of this species. 

HOST PLANT: Discaria toumatou Raoul 
(probable). 

This species is quite close to T. bifida. The 
genitalia of the female are quite different, 
however, and the male forceps, although 
similar, are more slender, curved, and the 
apical notch is more oblique. 

It is with much pleasure that I name this 
species for the collector E. S. Gourlay. 


Trioza panacis Maskell 
Fig. 14 
1890 Trioza panacis Maskell, New Zeal. Inst., 
Trans. 22: 167, pl. 12, figs. 1-12. 
1932 Powellia panacis Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 48. 


Length to tip of folded wings 3.75—4.5 mm. 
COLOR: Uniformly green to yellow. Fore- 
wings slightly embrowned except along veins. 
STRUCTURE: Body surface minutely rugose, 
with very short scattered pubescence. Head as 
wide as mesoscutum. Vertex short, with 
round discal impressions, bulging anteriorly. 


Genal processes short, conical, divergent, 
0.66 as long as vertex. Antennae very slightly 
less than twice as long as width of head. Pro- 
notum not depressed below plane of vertex. 
Forewings large, narrowly rounded apically, 
2.7 times as long as wide, membrane with 
points on area behind cubitus; Rs slightly 
sinuate, cubital cell distinctly larger than 
medial, Cu; very strongly arched. Hind wings 
long, with prominent points throughout. 
Metatibiae with serrate basal carina, 1 outer 
and 3 inner apical spines. 

Male proctiger large with prominent apical 
epiphysis, caudal wings wide, flattened. For- 
ceps shorter than proctiger; in lateral view 
broad, nearly straight sided, prominent basal 
bulge anteriorly, caudal margin obliquely ex- 
cavate in apical third, anterior margin round 
at tip to blunt, black, apical tooth, heavy, 
stiff setae on anterior margin, short stiff setae 
on caudal and mesal surfaces; in caudal view 
stout, nearly straight to slightly incurved 
sharp black tips, basal bulge on lateral sur- 
face; in dorsal view tips black, blunt, truncate 
to slightly excavate. Female genital segment 
small, valves almost equal in length; dorsal 
margin of dorsal valve strongly sinuate, apex 

















0.25 mm. 





Fic. 14. Trioza panacis Maskell. a, Lateral aspect of 
male cauda; d, lateral aspect of female cauda. 


downcurved, blunt; ventral valve strongly 
sinuate also, apex sharp. 

Nymph (last stadium) 2.4 mm. long, 1.8 
mm. wide across wing pads. The nymph is 
very distinctive, being large, thick, very 
strongly convex dorsally, and highly pig- 
mented as described by Maskell. The promi- 
nent rounded protuberances on the thoracic 
dorsum are the most easily seen of the peculiar 
structures present. There is also a less promi- 
nent pair on the head. The derm of the dor- 
sum is grossly punctate throughout. The 
venter is minutely spinulose. Small setae 
scattered over dorsal surface including thor- 
acic and cephalic protuberances. The ab- 
dominal segments are distinctly marked. The 


PACIFIC SCIENCE, Vol. VI, April, 


Nm 


wing pads extend cephalad well beyond the 
eyes, nearly equaling the tip of the head. 
Marginal sectasetae goblet-shaped, those on 
caudal margin somewhat more elongate. 
Anal pore ring with ends as wide as center, 
transverse, flattened, broadly rounded at ends, 
consisting of a single row of pores enclosing 
a row of small teeth. 

SPECIMENS EXAMINED: Neoholotype, fe- 
male, and allotype, male, Manapouri, January 
24, 1951. The female was reared from a nymph 
on Pseudopanax sp. Many other specimens 
were taken at various localities, all on Psendo- 
panax. Very few were found on the juvenile 
trees but they were abundant on mature 
specimens of the host at the time it was in 
bloom. 

HOST PLANT: Pseudopanax spp. 

Maskell in describing T. panacis did not 
distinguish between this species and the very 
closely related form found on Nothopanax 
spp. Ferris and Klyver had three female speci- 
mens of the latter which they described under 
the name Powellia irregularis. Fortunately 
Maskell included a rather good description of 
the nymph which is, in this species, much 
more distinctive than the adult. The highly 
convex body form, strong pigmentation, and 
especially the prominent protuberances on 
the thorax make it unmistakable. On the basis 
of his having actually described and figured 
this nymph rather than the other (the descrip- 
tion of the adult serving for either equally 
well) the epithet is established for the species 
which inhabits Pseudopanax. As confirmins 
evidence, there is in the Maskell material at 
the Cawthron Institute a small pill box 
labeled “‘Trioza panacis (psyllid of Lance- 
wood), which contains numerous nymphs 
of this species. 

Ferris and Klyver mention the presence of 
points (“‘punctations’’) present on the mem- 
brane of the forewing. of irregularis. This 
character (which seems to hold in this in- 
stance) plus their excellent drawing of the 
female genitalia leave no doubt as to the 
identity of érregularis. 
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As Maskell mentions, the nymphs very 
commonly retain the cast exuvia attached to 
the rear end of the body; not only the pre- 
ceding one as he states but frequently a last 
stage nymph (‘‘pupa’’ of Maskell) will have 
a long “tail’’ consisting of all its exuvia. 
L. J. Dumbleton first called this to my atten- 
tion when giving me some nymphs which he 
had taken on the host plant in the Rai Valley. 
I have not encountered this phenomenon in 
psyllids heretofore but at least one of the 
other New Zealand species (T. subvexa) has 
the same habit, as I have found one or two 
nymphs in this condition. 


Trioza irregularis (Ferris and Klyver) 
Fig. 15 


1932 Powellia irregularis Ferris and Klyver, 
New Zeal. Inst., Trans. 63: 38, 47, pl. 11. 


The adult of this species is very similar to 
T. panacis. It is smaller than the latter (3.25- 
3.75 mm. long) and less robust in form. The 
vertex is proportionately narrower. The an- 
tennae are shorter in proportion to the width 
of the head, being about 1.5 times as long as 
the width of the head, whereas in panacis they 
are nearly twice as long. The forewings are 
more slender and somewhat more pointed at 
the apex, the cubital cell is smaller, Cu; is less 
highly arched, the membrane is completely 
hyaline or very nearly so and has quite prom- 
inent points throughout except along the 
veins. (This is one of the most usable char- 
acters although, as pointed out previously, it 
is very variable in vitreoradiata, and its 
validity is therefore questionable.) In many 
individuals the thoracic dorsum is dark brown. 

The genitalia show differences from panacis, 
largely of degree. The dorsal valve of the 
female is distinctly less sinuate and is straight 
apically. The male shows only slight differ- 
ences as figured. 

The nymphs of the two species are by far 
more distinctive than the adults. The last- 
stage nymph of érregu/aris is smaller (2 mm. 
long, 1.25 mm. wide across the wing pads), 
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0.25 mm. 








Fic. 15. Trioza irregularis (Ferris and Klyver). 
a, Lateral aspect of male cauda; b, anal pore ring of 
nymph. 


is almost flat dorsally, lacks the dorsal pro- 
tuberances, is finely punctate dorsally, is 
without dorsal setae, has numerous slender 
setae over the venter in addition to the 
minute spinules present, the wing pads do 
not extend forward beyond the eyes, and the 
anal ring is of a different shape, being more 
slender and angular. 

Many specimens were taken throughout 
New Zealand from North Auckland to 
Stewart Island, at all possible altitudes and 
throughout the season, from various species 
of Nothopanax, including N. .arboreum, N. 
simplex, N. edgerleyi, N. colensoi, N. anomolum. 
The nymphs cause the formation of pits on 
the leaves, within which they lie, surrounded 
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by a prominent white fringe of wax tubes. 
HOST PLANTS: Nothopanax spp. 


Trioza schefflericola n. sp. 
Fig. 16 


On December 5, 1950, I collected a series 
of adults, nymphs, and eggs, from Schefflera 
digitata in the Mamaku Hills. This was the 
only certain occurrence of a psyllid on this 
host which I discovered although I believe 
that an earlier collection near Mangamuka 
was from both Nothopanax and Schefflera. Both 
the nymphs and adults looked quite distinct 
in the field. The nymphs, bright orange in 
color, were very flat, on the upper surface of 
the leaves, without any conspicuous fringe of 
wax tubes. They had not produced any visible 
structural malformation of the host tissue but 
each was surrounded by a discolored necrotic 
area. Careful examination in the laboratory, 
however, shows them to be very similar to 
T. irregularis. The adults have proportionately 
much larger wings, the membrane of the 
forewings is without points except behind 
cubitus, and the forewing is yellow. The shape 
of the anal ring of the nymph is different, 
being more strictly transverse and not nar- 
rowed toward the ends. All the other differ- 
ences I have found are simply slight differ- 
ences of degree. 





Fic. 16. Trioza schefflericola n. sp. Anal pore ring of 
nymph. 


It is with considerable doubt that I desig- 
nate this as a distinct species. Only further 
work and some biological information can 
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definitely determine its status. I believe «hat 
such information will indicate that it is Jis- 
tinct. If it does not, the sinking of this 
epithet into synonymy will cause no (on- 
fusion. 

HOLOTYPE, female, allotype, male, several 
male, female, and nymphal paratypes, Mama- 
ku Hills, December 5. Nymphs taken from 
the same host plant are in the Plant Diseases 
Division Collection: Titirangi, August 5, 
1945, M. W. Carter. 

HOST PLANT: Schefflera digitata Forst. 


Trioza alseuosmiae 0. sp. 
Fig. 17 


Length to tip of folded wings 3.25—3.5 mm. 

COLOR: Body straw, abdomen greenish in 
some specimens. Forewings yellow. 

STRUCTURE: Body small, surface finely 
rugose. Head large, as wide as mesoscutum. 
Vertex with strong discal impressions, bulg- 
ing anteriorly. Lateral ocelli large, well for- 
ward on vertex. Genal processes small, stout, 
somewhat divergent apically, 0.5 as long as 
vertex (almost as long as medial suture). 
Antennae twice as long as width of head. 
Eyes large, bulging, hemispherical. Post- 
ocular and occipital areas strongly developed. 
Thorax strongly arched. Pronotum large, 
nearly vertical, not depressed below plane of 
vertex. Forewings very large in proportion to 
body, angular apically, 3 times as long as 
wide, membrane without points, surface very 
finely roughened; Rs moderately long, sinu- 
ate, marginal cells large, cubital slightly larger 
than medial. Metatibiae with prominent ser- 
rate basal carina, 1 outer and 3 inner apical 
spines. 

Male proctiger long. Forceps much shorter 
than proctiger; in lateral view broad, anterior 
and caudal margins slightly sinuate, apex 
truncate with blunt black tooth at caudal 
margin; in caudal view stout, evenly arched 
to blunt black tips. Elbow of aedeagus highly 
sclerotized, brown or black. Female genital 
segment shorter than rest of abdomen; dorsal 
valve straight to narrowly blunt apex; ventral 





ast 












—_— lS 


aS eae eS  sS ae aS HI mh SUC 





RENE EN me Re: 


Psyllidae of New Zealand — TUTHILL 





0.25 mm. 


é.. j 





FiG. 17. Trioza alseuosmiae n. sp. a, Lateral aspect of 
male cauda; b, lateral aspect of female cauda. 


valve long, almost equaling dorsal, apical 
two fifths sharply upturned, scoop-shaped. 

HOLOTYPE, male, allotype, female, several 
male and female paratypes, Mamaku Hills, 
near Rotorua, December 5. One male, Mama- 
ku Gorge, December 6. Last-stadium nymphs, 
Mamaku Hills, September 26. All specimens 
taken from Alseuosmia. 

HOST PLANT: Alseuosmia macrophylla A. 
Cunn. 

The nymphs, which were taken from the 
host in early spring, when it was just begin- 
ning to bloom, were in pits on the leaves. At 
that time no adults were present. Upon re- 
turning to the same plants in December, 
adults were found. No specimens could be 
captured a short distance away in a portion 
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of the same bush which had been cut over so 
that the sun had been let in, although the 
Alseuosmia was very abundant and in a thriv- 
ing condition. All the specimens taken were 
in dense bush where the sunlight does not 
penetrate. It would seem that the ecological 
requirements of this species limit it to the host 
plant growing as underbrush in dense bush. 


Trioza acuta (Ferris and Klyver) 


1932 Powellia acuta Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 39, 43, pl. 10. 


The only collection made of this species 
was October 29, at which time it was taken 
in large numbers from its host plant, Cassinia 
leptophylla R. Br., on a ridge above Croisilles 
(or Croixelles). A large percentage of those 
taken were copulating at that time. 

This is a small but robust species. It ranges 
in length from 2.0 to 2.25 mm. 


Trioza parvipennis 0. sp. 
Fig. 18 


Length to tip of folded wings 2.75- 
3.75 mm. 

COLOR: General color cinereous to straw 
color, abdomen darker dorsally. Wings some- 
what fumate. Some specimens mostly green. 

STRUCTURE: Body robust, finely pubescent, 
surface rugulose. Head large, wider than 
mesoscutum, scarcely deflexed. Vertex broad 
with strong discal impressions, bulging an- 
teriorly. Genal processes large, conical, blunt, 
0.75 as long as vertex. Antennae slightly 
longer than width of head. Eyes large. 
Thorax quite flat for genus. Pronotum wide, 
not depressed below plane of vertex. Fore- 
wings small, narrowed in apical third, rounded 
apically, 2.5 times as long as wide, membrane 
rugose, semitransparent, thickly set with 
points except along veins, points especially 
large near margin of wing between Rs and 
Mi, in some specimens similar to the alar 
radulae, veins setate; Rs long, somewhat 
sinuate, marginal cells very small, approxi- 
mately equal. Hind wings 0.75 as long as 
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forewings, with points throughout. Meta- 
tibiae with serrate basal carina, 2 principal 
teeth, 1 outer and 3 inner apical spines. 

Male proctiger long, surface minutely im- 
bricate, caudal margin produced. Forceps 
large, 0.6 as long as proctiger; in lateral view 
gradually broadened from near base to 
obliquely truncate apex; in caudal view 
broad, slightly curved to truncate apex, 
medial edge blunt, black; in dorsal view 
medial edge black with two teeth, one broad, 
blunt, caudal and one sharp, medial. Aedeagus 
as figured. Female genital segment large, as 
long as rest of abdomen, entire segment more 
or less bent dorsally. Both valves swollen 
basally then acuminate, styliform to sharp 
apices, dorsal longer than ventral, latter 
strongly papillate, former less so. Ovipositor 
exceeding valves, lateral palps slender, heavi- 
ly sclerotized, rugose, exceeding dorsal valve, 
acute apically. 

HOLOTYPE, male, allotype, female, 2 male 
and 6 female paratypes taken from Senecio 
adamsii neat Lake Peel, approximately 4,000 
feet, January 13. 

HOST PLANT: Senecio adamsii Cheeseman. 

This species resembles T. acuta Ferris and 
Klyver in its robust form, small wings, and 
general form of genitalia. It was taken in 
small numbers from isolated specimens of its 
host plant scattered on the steep mountain- 
side about a mile below Lake Peel. The host 
plant was at first thought to be a species of 
Olearia but Lush has determined it as 
Senecio adamsii. 


Trioza subacuta (Ferris and Klyver) 


1932 Powellia subacuta Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 39, 44, pl. 10. 


Some supplementary notes to the original 
description are: 

Length to tip of folded wings 3.25- 
3.75 mm. 

COLOR: General color white to yellow. 
Abdomen, especially in male, often chocolate 
brown. Wings hyaline. Body more or less 
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FiG. 18. Trioza parvipennis n. sp. a, Lateral aspect of 
male cauda; b, dorsal aspect of tip of clasper; c, lateral 
aspect of female cauda. 


covered with powdery wax, especially prom- 
inent on first abdominal tergite. 
STRUCTURE: Body slender, surface rough, 
with short sparse pubescence. Head large, as 
wide as mesoscutum. Genal processes slender, 
divergent, acute, 0.8 as long as vertex. An- 
tennae very slightly over twice as long as 
width of head. Postocular areas small. Pro- 
notum short, much depressed below plane of 
vertex. Forewings nearly 3 times as long as 
wide, bluntly angular. The apex of the male 
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forceps is heavily sclerotized, black, and much 
more obliquely truncate than Ferris and 
Klyver’s figure would indicate. 

HOST PLANT: Brachyglottis repandra Forst. 

This species has been taken in abundance 
on rangiora, Brachyglottis repandra, at several 
localities. Many nymphs, a few adult females, 
and several mummified males were taken near 
Nelson on October 19. Adults were present 
on rangiora in abundance at Rotorua, De- 
cember 4. Other collections are: Waitakere 
Hills, near Auckland, September 29, 1950, 
W. Cottier; Cape Rainga, October 3, 1950, 
W. Cottier and L. D. Tuthill; near Manga- 
muka, October 4; Waipoua Forest, October 
5; Buller’s Bush, near Levin, October 27; 
Palmerston North, several dates in October 
and November; lower reaches of Mount 
Ruapehu, November 18; near Taumarunui, 
November 26; Takaka Hill, near Nelson, 
January 13. 

I think there is no doubt of the identifica- 
tion of this species. I cannot understand, 
however, the statement by Ferris and Klyver 
that it is “very close to P. acuta,”’ as it differs 
markedly in body form, head characters, and 
in size and shape of the wings. It is very 
similar to the following several species which 
are found on other shrubby Compositae, i.e., 
Olearia and Senecio. 


Trioza doryphora (Maskell) 
Fig. 19 


1880 Powellia doryphora Maskell, New Zeal. 
Inst., Trans. 12: 291, 301. 


Length to tip of folded wings 3.5—3.75 mm. 

COLOR: General color white to greenish 
white or pale yellow. Dorsum of abdomen 
brown to black. Males darker. Forewings 
slightly embrowned except along veins. 

STRUCTURE: Surface of body rough, with 
short, sparse pubescence, more or less covered 
with powdery wax. Head narrower than meso- 
scutum. Vertex impressed discally, slightly 
bulging over base of genae. Genal processes 
slender, conical, divergent, 0.7 as long as 
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vertex. Antennae slightly less than twice as 
long as width of head. Eyes large, hemi- 
spherical. Postocular area large. Pronotum 
strongly depressed, below plane of vertex. 
Mesonotum strongly produced anteriorly, 
overhanging pronotum. Forewings large, 
broadly rounded, 2.5 times as long as wide; 
membrane roughened, set with minute points 
except along veins; Rs very long, sinuate, 
cubital cell somewhat larger than medial. 
Hind wings large, transparent, set with 
prominent points. Metatibiae with somewhat 








0.25 mm. 





Fic. 19. Trioza doryphora (Maskell). a, Lateral aspect 
of male cauda; 5, lateral aspect of female cauda. 
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oblique serrate basal carina, 1 outer and 3 
inner apical spines. 

Male genitalia large. Proctiger strongly, 
roundly produced caudad with small apical 
epiphysis, long setae along margin, black 
basally and anteriorly at apex. Forceps shorter 
than proctiger, in lateral view broad at base, 
nearly parallel margined, near apex caudal 
margin abruptly excavate, anterior margin 
continued as black, blunt, incurved tooth; in 
caudal view touching basally, stout, arched 
to sharp black tips, medial surface thickly set 
with setae. Female genital segment shorter 
than rest of abdomen, dorsal valve sinuate, 
apical portion attenuate, dark, upturned 
apically to sharp tip, a tuft of long setae on 
dorsal surface; ventral valve shorter than 
dorsal, sharp apically, set with short stout 
setae. 


HOLOTYPE, male, allotype, female, reared 
from pseudogalls formed by the curling edges 
of young leaves of Olearia ilicifolia, taken at 
Waituhi Trig in the Huahangaroa Moun- 
tains, December 8; numerous paratypes, 
mostly males, with same data. Additional 
paratypes as follows: 4 swept from host plant 
at Waituhi Trig, December 8; numerous males 
and females swept and reared from host plant, 
near Homer Tunnel, January 23; numerous 
males and females swept and reared from host 
plant near Tokanui, February 3. A few nymphs, 
taken from galls on Olearia ilicifolia, Mount 
Egmont, April 22, 1946, by M. W. Carter, 
also seem to be this species. 


HOST PLANT: Olearia ilicifolia Hook. 


Through the courtesy of Dr. W. Cottier, I 
received some twigs of Ofearia ilicifolia with 
galls and nymphs taken in a nursery at New 
Plymouth in October and the additional in- 
formation that the insect was in epidemic pro- 
portion throughout the King Country where 
the plant is rather widely used as a hedge 
plant. The area near Waituhi Trig had an 
almost solid stand of the host and practically 
every young leaf was distorted by the feeding 
of the nymphs. 
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At Waituhi Trig, syrphid larvae were fced- 
ing on the nymphs, and one adult was reared 
out. It was determined by Dr. David Mille: to 
be an undescribed species, apparently be. 
longing to the genus P/latycheirus. 

This species is similar to T. subacuta (Ferris 
and Klyver) but is distinguishable by the 
much broader and rounded wings, the up- 
curved tip of the dorsal valve of the female, 
and by the shape of the male forceps. 

In his paper of 1880, Maskell states “I 
have found, on Okearia ilicifolia, another 
species [of Powellia], wanting the long glassy 
fringe of the earlier stage, and having, in- 
stead, a row of lanceolate spines. I would call 
this species P. doryphora.”’ It is probable that 
the species here described is the same as that 
which Maskell had, although this comment 
on the nymph would fit either of the two 
species known from Okaria ilicifolia equally 
well. The nymphs do bear lanceolate setae 
scattered over the abdomen, not merely a row 
on the margin. Actually these setae are sur- 
rounded in life by a short tube of wax secreted 
from their basal plate. By fixing Maskell’s 
name on this species any possible future con- 
fusion will be avoided. 

-As there is no indication that any of 
Maskell’s specimens of this species were pre- 
served, types are designated from the material 
at hand. 


Trioza subvexa Nn. sp. 


Fig. 20. 


Length to tip of folded wings 3.25 
3.75 mm. 

COLOR: General color cinereous to straw 
color, to green. Abdominal tergites more or 
less brown. Forewings slightly yellowish. 

STRUCTURE: Body slender, small, surface 
rough, sparsely pubescent, and more or less 
covered with powdery wax. Head as wide as 
mesoscutum. Vertex nearly flat between 
lateral ocelli, bulging anteriorly over each 
antennal base. Genal processes slender, di- 
vergent, 0.8 as long as vertex, with long 
prominent setae. Eyes large, hemispherical. 
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FiG. 20. Trioza subvexa n. sp. a, Lateral aspect of 
male cauda; d, lateral aspect of female cauda. 


Postocular area large. Antennae twice as long 
as width of head. Thorax strongly arched. 
Pronotum narrow, depressed below plane of 
vertex. Forewings large, narrowly rounded 
apically (not angular), 2.75 times as long as 
wide; membrane thickly set with points ex- 
cept along veins; Rs long and sinuate, 
cubital cell slightly larger than medial. Hind 
wings large, thickly set with points. Meta- 
tibiae with serrate basal carina, 1 outer and 2 
inner apical spines. 

Male genitalia of moderate size. Proctiger 
short, broadly produced caudad, somewhat 
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rectangular in lateral view. Forceps shorter 
than proctiger, with abundant fine setae; in 
lateral view nearly straight, caudal margin 
slightly sinuate, apex rounded, black; in 
dorsal view tips blunt, black margined; in 
caudal view stout, slightly arched, tips in- 
curved, black, sharp. Female genital segment 
nearly as long as rest of abdomen; dorsal 
valve descending, with median hump bearing 
tuft of very long setae, apical third attenuate, 
black, apex sharply upturned, sharp; ventral 
valve shorter than dorsal, apical portion 
slender to sharp tip. 

HOLOTYPE, male, allotype, female, 8 male 
and 5 female paratypes Takaka Hill (between 
Nelson and Takaka), January 8 and 13; 2 
female paratypes, Whangamoa Saddle, near 
Nelson, January 16; 1 male and 2 female 
paratypes, Arthur’s Pass, February 5. All these 
specimens were swept from Okearia avicen- 
niaefolia. Numerous additional paratypes, 
males and females, were reared from pseudo- 
galls formed by the curled edges of young 
leaves of Olearia avicenniaefolia taken at Fox 
Glacier on February 7. Nymphs of all stages 
were present at that time. Nymphs and adults 
were also taken at Waiho by L. J. Dumbleton 
on November 20, 1950. 

HOST PLANT: Olearia avicenniaefolia Hook. 

This species is very close to Trioza subacuta 
(Ferris and Klyver) but may be distinguished 
from it by the less angular wings and the 
genitalia—the dorsal valve of the female is 
upturned apically instead of straight, the male 
forceps are rounded rather than obliquely 
truncate apically. 


Trioza compressa 0. sp. 
Fig. 21 


Length to tip of folded wings 3.75—4 mm. 

coor: General color light brown with 
abdomen dark dorsally and either bluish 
green or cinereous ventrally. Forewings dis- 
tinctly fumate. ; 

STRUCTURE: Body surface rough, more or 
less covered with powdery wax. Head as wide 
as mesoscutum. Vertex strongly impressed, 
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bulging anteriorly. Genal processes long, 
slender, acute, divergent, nearly as long as 
vertex. Antennae slightly over twice as long 
as width of head. Eyes large. Postocular areas 
prominent but smaller than in related species. 
Thorax well arched. Pronotum very strongly 
depressed below vertex. Forewings large, 
bluntly angular, with prominent points on 
membrane except along veins, 2.66 times as 
long as wide; Rs long, sinuate, marginal cells 
about equal. Metatibiae with prominent 
teeth basally, 1 outer and 3 inner apical spines. 
Male genitalia large. Proctiger strongly 
swollen caudad, with small apical epiphysis. 
Forceps shorter than proctiger; in lateral view 
broad and straight basally, obliquely truncate 
to blunt, black apex; in caudal view broad 
basally, narrowed to apex; outer margin 
strongly arched in basal half then nearly 
straight to touching apex, inner margins 
touching basally, excavate, then produced, 
then evenly tapered to apex, very stout setae 
on broad lobe thus formed; in dorsal view 
tips black, truncate. Female genital segment 
short, about two thirds as long as rest of ab- 
domen; dorsal valve steeply descending to 
short, straight, styliform apex, with small 
hump bearing tuft of long setae; ventral 
valve nearly as long as dorsal, very strongly 
compressed midway, apical portion brown, 
thickly set with short retrorse setae. 
HOLOTYPE, male, allotype, female, 3 male 
and 3 female paratypes, Whangamoa Saddle, 
January 16, taken on Olearia arborescens. Addi- 
tional paratypes: Falls Creek in upper Holly- 
ford Valley, January 23; Oban, January 29, 
taken on Olearia arborescens, in great numbers; 
1 female taken at The Neck, Stewart Island, 
February 1, on O. arborescens; Arthur's Pass, 
February 5, taken on O. arborescens; Fox 
Glacier, February 7, taken on an Okearia de- 
termined by Lush as O. macrodonta or arbore- 
scens (as macrodonta is considered to be a 
hybrid between arborescens and ilicifolia, it is 
interesting that from the single bush of this 
form which I could discover I obtained T. 
compressa, a species which is abundant on 
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FiG. 21. Trioza compressa n. sp. a, Lateral aspect of 
male cauda; b, lateral aspect of female cauda. 


arborescens, and T. crinita, a species found 
otherwise only on //icifolia); a series of males 
and females taken from Olearia rani growing 
in a gully at Te Waewae Bay, January 28. 

HOST PLANTS: Olearia arborescens Cock. and 
Laing and O. rani (A. Cunn.) Druce. 

This seems to be closest to T. subacuta, T. 
doryphora, and T. subvexa but it is readily dis- 
tinguished by its greater pigmentation, more 
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robust body, larger size, and different geni- 
talia. 


Trioza crinita n. sp. 
Fig. 22 


Length to tip of folded wings 3.5—4.25 mm. 

coor: General color dark brown with legs 
and margins of most sclerites buff. Genal 
processes white, black tipped. Forewings 
evenly fumate. Many females much less pig- 
mented, of a general buff color. Granular wax 
deposit prominent on many specimens, 
especially along sides and on first abdominal 
tergite. 

STRUCTURE: Body moderately robust with 
sparse, short, stiff pubescence, surface shin- 
ing, finely rugulose. Head large, slightly 
narrower than mesoscutum. Vertex strongly 
impressed discally, caudal margin sharp, 
raised, smoothly rounded down anteriorly. 
Genal processes conical, blunt, scarcely di- 
vergent, 0.8 as long as vertex. Antennae twice 
as long as width of head. Eyes large. Post- 
ocular areas large. Pronotum strongly de- 
pressed below plane of vertex. Forewings 
large, 2.5 times as long as wide, broadly 
rounded apically, membrane set with very 
small points except along veins; Rs long, 
sinuate, marginal cells equal. Hind wings 
thickly set with large points. Metatibiae with 
serrate basal carina, 1 outer and 3 inner apical 
spines. 

Male genitalia large. Proctiger with small 
apical epiphysis, very broadly produced 
caudad, with marginal fringe of very large 
setae. Forceps shorter than proctiger; in 
lateral view slender, slightly enlarged before 
apex then caudal margin oblique to blunt 
apex; in caudal view stout, nearly straight 
except incurved and black at tips, touching 
basally; in dorsal view tips blunt. Aedeagus 
as figured. Female genital segment large, as 
long as rest of abdomen; dorsal valve with 
strong hump bearing tuft of large setae, 
apical third styliform with large retrorse 
points; ventral valve strongly compressed 
from apex almost to base along ventral side, 
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Fic. 22. Trioza crinita n. sp. a, Lateral aspect of male 
cauda; b, lateral aspect of female cauda. 


forming a straight keel, apical portion heavily 
sclerotized and thickly set with short retrorse 
spines. 

HOLOTYPE, male, allotype, female, 10 male 
and 7 female paratypes swept from Okearia 
ilicifolia about 1 mile below the Homer 
Tunnel in the upper Hollyford Valley, Janu- 
ary, 23; numerous additional males and fe- 
males taken from the same host near Toka- 
nui, February 3, and Arthur’s Pass, February 
5. From a single specimen of Olaria macro- 
donta below Fox Glacier, 2 males and 2 fe- 
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males, February 7; (see discussion under T. 
compressa). 

HOST PLANT: Olearia ilicifolia Hook. 

The large size, broad wings, and type of 
genitalia distinguish this species from all 
others known except T. scobina and T. Jati- 
forceps, from both of which it differs in color 
and details of structure. 


Trioza scobina n. sp. 
Fig. 23 


Length to tip of folded wings 3.75- 
4.50 mm. 

coLor: General color yellowish buff. Ab- 
domen somewhat darker, especially tergites. 
Forewings yellowish. 

STRUCTURE: Body surface rough, shining, 
with short sparse pubescence. Head large, 
nearly as wide as mesoscutum. Vertex with 
deep discal foveae, bulging but not over- 
hanging anteriorly. Genal processes small, 
divergent, acute, 0.66 as long as vertex. An- 
tennae slightly over twice as long as width of 
head. Eyes of moderate size, postocular areas 
large. Pronotum long, vertical, depressed 
below vertex. Forewings large, very broadly 
rounded, only slightly more than twice as 
long as wide, membrane thickened, without 
points; Rs long, sinuate, marginal cells equal. 
Hind wings large, thickly set with minute 
points. Metatibiae with basal serrations, 1 
outer and 3 inner apical spines. 

Male genitalia large. Proctiger with small 
apical epiphysis, very broadly produced 
caudad, with marginal row of large setae. 
Forceps shorter than proctiger; in lateral 
view straight, obliquely narrowed apically, 
tip blunt; in caudal view stout, nearly straight, 
incurved apically to sharp tips; in dorsal view 
apices black tipped, sharp. Aedeagus as 
figured. Female genital segment large, longer 
than rest of abdomen; dorsal valve with tuft 
of large setae, apical third styliform, down- 
curved, with heavy retrorse sclerotic points; 
ventral valve nearly as long as dorsal, swollen 
basally then laterally compressed, apical por- 
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FiG. 23. Trioza scobina n. sp. a, Lateral aspect of male 
cauda; b, lateral aspect of female cauda. 


tion heavily sclerotized, thickly set with fine 
retrorse spines. 

HOLOTYPE, male, allotype, female, numer- 
ous male and female paratypes from O/earia 
lacunosa, January 10 and 12, on and near 
Balloon Hill in the Mount Arthur Tableland 


area. 

HOST PLANT: Olearia lacunosa Hook. 

Although quite close to T. crinita this 
species is easily distinguished from the latter 
by the larger size, broader wings, shorter 
genal processes, the downcurved apical por- 
tion of the dorsal valve of the female, and the 
broader, sharp-pointed male forceps. 
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Trioza latiforceps n. sp. 


Fig. 24 


Length to tip of folded wings 3.°0- 
4.25 mm. 

cotor: General color buff. Abdominal dor- 
sum dark brown. Forewings yellowish. 

STRUCTURE: Head large, nearly as wide as 
mesoscutum. Vertex with deep discal foveae, 
bulging anteriorly. Genal processes short, 
stout, conical, divergent from base, 0.66 as 
long as vertex. Antennae twice as long as 
width of head. Eyes moderate in size. Post- 
ocular areas large. Pronotum long, vertical. 
Forewings large, broadly rounded, 2.5 times 
as long as wide, membrane thickened, with- 
out points; Rs long, somewhat sinuate, mar- 
ginal cells equal. Hind wings large, thickly 
set with minute points. Metatibiae with small, 
serrate, basal carina, 1 outer and 3 inner apical 
spines. 

Male proctiger long, moderately produced 
caudad, with moderate-sized fringing setae. 
Forceps shorter than proctiger; in lateral view 
narrow basally, caudal margin straight, an- 
terior margin strongly swollen to truncate 
apex; in caudal view stout, nearly straight to 
incurved, black-tipped apex; in dorsal view 
tips broad, shallowly excavate, forming slight 
black tooth at each end. Female genital seg- 
ment longer than rest of abdomen, large 
basally, apical half attenuate, styliform; dorsal 
valve with tuft of long setae on basal portion, 
apical portion straight to sharp apex with very 
small retrorse spines near tip; ventral valve 
shorter than dorsal, apical styliform portion 
with short setae, upturned at tip. 

HOLOTYPE, male, allotype, female, 3 male 
and 6 female paratypes, near Balloon Hill, 
January 10 and 12, on Olearia lacunosa. 

HOST PLANT: Olearia lacunosa Hook. 

In sweeping the plants of Olearia lacunosa 
from which this species, T. scobina, and T. 
flavida were taken, it was obvious that two 
species were present because of the difference 
in size and color. This species and scobina were 
not distinguished, however, until the material 
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Fic. 24. Trioza latiforceps n. sp. a, Lateral aspect of 
male cauda; J, lateral aspect of female cauda. 


was mounted and examined under the micro- 
scope. Although in size and color it does 
resemble scobina, it is readily distinguished 
from it by the smaller and more’slender wings, 
the much stouter genal processes, and by the 
genitalia which are quite different in both 
sexes. 








Trioza flavida n. sp. 
Fig. 25 

Length to tip of folded wings 2.75- 
3.75 mm. 

COLOR: General color yellow. Abdomen 
yellow or greenish yellow. Genal processes 
white. Forewings yellow. 

STRUCTURE: Body surface rugose, almost 
glabrous dorsally. Head large, slightly wider 
than mesoscutum. Vertex impressed discally, 
smoothly rounded to genae. Genal processes 
short, stout, divergent, scarcely over 0.5 as 
long as vertex. Antennae slightly less than 
twice as long as width of head. Eyes of 
moderate size. Postocular areas large, swollen. 
Pronotum vertical. Proepisterna strongly pro- 
duced. Forewings broadly rounded, 2.5 times 
as long as wide, membrane with scattered 
points except along veins, veins setate. Hind 
wings large, set with minute points. Meta- 
tibiae with very small basal serrations, 1 outer 
and 3 inner apical spines. 
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Fic. 25. Trioza flavida n. sp. a, Lateral aspect of male 
cauda; 4, lateral aspect of female cauda. 
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Male proctiger long, slender, moderately 
swollen caudad. Forceps large, about 0.5 as 
long as proctiger; in lateral view broac‘ly 
clavate; in caudal view slender, arched to 
black tips; in dorsal view tips black, sharp, 
curved caudad. Female genital segment larve, 
longer than rest of abdomen, valves large 
basally, slender and styliform apically; dorsal 
valve without conspicuous hump on basal 
portion, with tuft of long setae, apical portion 
straight, slightly swollen at tip, with minute, 
straight setae; ventral valve shorter than 
dorsal, styliform portion upcurved, with 
short stout setae. 

HOLOTYPE, male, allotype, female, many 
male and female paratypes, taken from 
Olearia lacunosa neat Balloon Hill, January 10 
and 12. 

HOST PLANT: Olearia lacunosa Hook. 

This species, taken in company with the 
two preceding, was the most abundant at the 
time of collection. It is quite distinct from 
the other two although it seems to be nearer 
/atiforceps than any of the other species known. 

Although a few nymphs were found in 
pseudogalls formed by the curling of the 
edges of young leaves, I am unable to assign 
them to any one of the three species present 
on this host. 


Trioza australis n. sp. 


Fig. 26 
Length to tip of folded wings 3.5—4.0 mm. 
COLOR: General color cinereous with 


orange to brown markings on vertex, meso- 
dorsum, and legs. Abdomen brown. Tip of 
proctiger and forceps black. Wings hyaline. 
Body more or less completely covered with 
powdery wax. 

STRUCTURE: Body surface finely rugose and 
with short sparse pubescence. Head narrower 
than mesoscutum. Vertex with strong discal 
foveae, bulging over antennal bases and 
genae anteriorly. Genae produced as slender, 
conical, diverging processes, slightly over 
0.8 as long as vertex. Antennae 1.7 times as 
long as width of head. Eyes large. Postocular 
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Psyllidae of New Zealand — TUTHILL 


area large. Pronotum narrow, below plane of 
vertex. Forewings large, almost 3 times as 
long as wide, apex narrow but not acute, en- 
tire membrane, except along veins, with 
prominent points; Rs very long, sinuate, 
cubital cell slightly larger than medial. Hind 
wings 0.66 as long as forewings with similar 
points on membrane and on veins. Meta- 
tibiae with serrate basal carina, 1 outer and 
3 inner apical spines. 

Male genitalia large. Proctiger strongly 
swollen caudad, evenly narrowed to oblique 
apex. Forceps shorter than proctiger; in 
lateral view narrow basally, then swollen as 
figured, narrowed and incurved apically to 
blunt tips; in caudal view stout, nearly 
straight, tips incurved, sharp, touching. Fe- 
male genital segment large, longer than rest 
of abdomen, swollen basally, slender apically; 
dorsal valve with apical third attenuate to 
sharp apex, with very short setae except for 
prominent cluster dorsally on basal portion; 
ventral valve shorter than dorsal, attenuate 


0.25 mm 


Fic. 26. Trioza australis n. sp. a, Lateral aspect of 
male cauda; b, lateral aspect of female cauda. 
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portion thickly set with short, stout setae, 
apex acute. 

HOLOTYPE, male, allotype, female, numer- 
ous paratypes, Oban, Stewart Island, Janu- 
ary 29, 30, 31, where they were abundant on 
the common muttonbird plant. 

HOST PLANT: Senecio rotundifolius Hook. 


Trioza styligera (Ferris and Klyver) 


1932 Powellia styligera Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 46, pl. 10. 


Two females collected in sweeping alpine 
vegetation on Mount Ruapehu, at 4,700- 
5,000 feet, November 17, seem to be this 
species. Although the area was examined care- 
fully on November 17, and the same and 
other similar areas were combed during the 
succeeding week, no additional specimens 
could be obtained. 

The host is completely unknown but I 
think it probable that it is a species of Olearia, 
Senecio, or one of the closely related Com- 
positae, as the species shows very marked 
similarity in structure to T. australis and other 
related forms. 


Trioza fasciata (Ferris and Klyver) 
Fig. 27 


1932 Powellia fasciata Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 45, pl. 11. 


Length to tip of folded wings 4.0-4.5 mm. 

COLOR: Variable from uniformly green or 
light brown to very dark brown with scutel- 
lum and legs green, abdominal tergites 
margined with red. Forewings uniformly em- 
browned or with various dark brown fascia 
with remainder of membrane transparent, 
usually either entire posterior margin of wing 
broadly brown or two fascia across basal half. 

STRUCTURE: Additions to the original de- 
scription are: Head as wide as mesoscutum. 
Hind wings short, 0.6 as long as forewings. 
Metatibiae with serrate basal carina. 

Male proctiger broadly produced caudad, 
with small apical epiphysis. Forceps very 








118 








FiG. 27. Trioza fasciata (Ferris and Klyver). a, 
Lateral aspect of male cauda; b, caudal aspect of 
claspers; c, lateral aspect of aedeagus. 


short, deeply cleft. Aedeagus of remarkable 
form as figured. 

HOST PLANT: Mahlenbeckia australis Meissn. 

Several specimens of this very beautiful 
species were taken at Paiaka, the Phormium 
Research Station near Foxton, with the as- 
sistance of R. A. Cumber of that station, on 
May 4. They were beaten from a tangle of 
Mibhlenbeckia australis and Urtica growing in 
a Phormium swamp. First-stadium nymphs 
were found in small galls formed by the curl- 
ing under of the edge of the leaf of the 
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Miblenbeckia. Additional specimens were 
taken by R. A. Cumber at the same spot May 
5, 1950, at which time they were very abun- 
dant. 


Trioza decurvata (Ferris and Klyver) 


1932 Powellia decurvata Ferris and Klyver, 
New Zeal. Inst., Trans. 63: 37, 39, 44, 
pls. 9, 10. 


Numerous specimens of this species were 
taken from its host plant, Dracophyllum ur- 
villeanum vat. montanum of Cheeseman (which 
is now considered to be a hybrid between 
D. recurvum and D. longifolium), on the slopes 
of Mount Ruapehu during the latter half of 
November at altitudes ranging from 3,000 to 
4,700 feet. The only discrepancy between 
these specimens and the description and fig- 
ures of Ferris and Klyver is in the length of 
the genal processes, which they record as fully 
as long as the vertex, but which are not over 
0.8 as long in any of the specimens at hand. 
Additional data are: Length to tip of folded 
wings, 2.75 to 3.25 mm. Some individuals 
more or less green, especially the abdomen, 
others with forewings dark brown. Membrane 
of forewings thickened, points very small. 


Trioza obfusca (Ferris and Klyver) 


1932 Powellia obfusca Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 46, pls. 9, 11. 


No specimens of this species were taken 
unless the following form is identical. (See 
the discussion under T. obscura.) 


Trioza obscura n. sp. 
Fig. 28 

Length to tip of folded wings 2.75- 
3.00 mm. 

coLor: General color brown, dark dorsally, 
lighter ventrally. Forewings brown, with 
small dark-brown anastamosing spots, to very 
dark, almost black. Hind wings dark brown 
along anal margin. 

STRUCTURE: Body surface shining, punc- 
tate, with extremely short, sparse pubescence, 
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no wax apparent on any of the specimens at 
hand. Head and pronotum strongly deflexed. 
Head narrower than mesoscutum. Vertex flat, 
with circular discal impressions, slightly 
bulging anteriorly. Genal processes stout, 
conical, somewhat divergent, 0.7 as long as 
width of head. Eyes rounded. Postocular 
sclerites poorly developed. Thorax broad and 
rather flat. Pronotum not depressed below 
plane of vertex. Forewings rounded apically, 
with apex in costal half, 2.6 times as long as 
wide, membrane thickly set with very minute 
points, masked by pigment; Rs long, nearly 
straight, cubital cell much larger than medial. 
Metatibiae with small basal serrations, 1 outer 
and 3 inner apical spines. 

Male genitalia large. Proctiger with prom- 
inent apical epiphysis, broadly rounded from 
base. Forceps shorter than proctiger; in lateral 
view broad, anterior margin rounded; in 
caudal view moderately stout, slightly arched 
to sharp black tips, caudal surface concave. 
Female genital segment large, almost as long 
as rest of abdomen, unusually thick dorso- 
ventrally; dorsal valve with distinct hump 
bearing long setae, apex slender, blunt, with 
numerous short, slender setae, ventral line 
straight; ventral valve shorter than dorsal, 
acute apically. 

HOLOTYPE, female, allotype, male, 1 female 
and 2 male paratypes, from Hebe angustifolia, 
Takaka Hill, near Nelson, January 8 and 13. 
Additional paratypes: 2 from Hebe angustifolia, 
Whangamoa Saddle, near Nelson, January 16; 
1 Tawhai Falls, Tongariro National Park, 
November 26, swept from mixture of shrubs; 
7 swept from mixed shrubs at edge of Notho- 
fagus forest, 30 miles S.E. of Taupo. 

HOST PLANT: Hebe angustifolia A. Rich. 
(Probable.) 

I think that this is probably T. obfusca 
(Ferris and Klyver). It is certainly very close 
to the latter, but I find four discrepancies be- 
tween the specimens at hand and the descrip- 
tion and figures of obfusca. These are: (1) 
The antennae of this form are barely 1.5 times 
as long as the width of the head (the range of 


0.25 mm. 
L 





Fic. 28. Trioza obscura n. sp. a, Lateral aspect of 
male cauda; b, lateral aspect of female cauda. 


variation in the specimens at hand being 
7.5:8.9 to 7.2:10.7) whereas obfusca has an- 
tennae “‘scarcely twice as long as width of 
head’’; (2) the cubital cell of the forewing is 
larger than in obfusca; (3) the abdomen is 
strongly sclerotized as opposed to “weakly 
sclerotic” in obfusca; (4) the dorsal valve of 
the female genital segment ‘has a definite 
hump dorsally, the distance from the anus to 
the tip is fully twice the length of the anus, 
the apex is not set with stout retrorse setae as 
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figured for obfusca but is as shown in Figure 
28. 

I am not prepared to assume a degree of 
error in the work of Ferris and Klyver which 
would allow ignoring of these differences, 
rather minor though they be, for I have found 
their paper to be very accurate. There are, of 
course, possibly other differences which may 
be found if the unique type of obfusca is ever 
located for comparison or if future collecting 
produces additional specimens, especially 
males. It will be less confusing in this circum- 
stance, I believe, to establish a probable 
synonym than to designate these specimens 
as obfusca. 

Four of the specimens taken on Takaka 
Hill were taken from a single, rather isolated 
plant of Hebe angustifolia at the edge of a small 
area of bush on January 8. On January 13 I 
returned to this plant and obtained two more 
specimens. Later in the week I captured two 
more from the same species of plant on 
Whangamoa Saddle, where I had gone to 
search for them. In both localities I swept all 
the surrounding plants in search of additional 
specimens, without success. In dissecting 
several of the females, I found that they were 
gravid; in one specimen an egg was lying in 
the ovipositor. I think it probable, therefore, 
that Hebe angustifolia is a host. The series 
taken southeast of Taupo, was swept from a 
tangled mixture of shrubs which included a 
species of Hebe which may be angustifolia or 
salicifolia or something else. 


Trioza colorata (Ferris and Klyver) 
Fig. 29 


1932 Powellia colorata Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 47, pls. 9, 11. 


Length to tip of folded wings 2.5—2.75 mm. 

One female taken at Arthur's Pass is iden- 
tical with the one described by Ferris and 
Klyver. Another taken with her, and hundreds 
of others takea elsewhere, all differ in having 
a clear band across the dark forewing from 
the base of the cubital cell to the costa, wider 


PACIFIC SCIENCE, Vol. VI, April, | 952 


0.25 mm. 
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Fic. 29. Lateral aspect of male cauda of Trioza 
colorata (Ferris and Klyver). 


at the costa, in addition to the two clear areas 
on the clavus and at the base of the costa. 
This coloration gives the insects a distinct 
black and white banded appearance in the net. 

The male proctiger is strongly produced 
caudad. The forceps are shorter than the 
proctiger; in lateral view broad, narrowed 
toward base, with broad anterior basal lobe, 
with small black tooth apically; in caudal 
view broad, nearly straight, tips sharp, black, 
incurved. 

Many specimens were taken from Dacry- 
dium biforme at 3,000 to 4,700 feet on Mount 
Ruapehu, November 17 to 27; 2 females 
taken from the same host, Arthur’s Pass, 
February 5; many males and females from 
Dacrydium bidwillii, Balloon Hill, January 10 
and 12. 

HOST PLANTS: Dacrydium biforme Pilger and 
D. bidwillii Hook. 


Trioza dacrydii n. sp. 
Fig. 30 


Length to tip of folded wings 2.5—3.0 mm. 

COLoR: General color greenish yellow. An- 
tennae and legs sooty. Veins of forewings 
black, membrane slightly fumate. 

STRUCTURE: Body surface finely punctate. 
Head wider than mesoscutum. Vertex with 
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Fic. 30. Trioza dacrydii n. sp. a, Lateral aspect of 
male cauda; b, lateral aspect of female cauda. 


very strong discal impressions, slightly bulg- 
ing anteriorly. Genal processes conical, di- 
vergent from base, 0.6 as long as vertex, 
longer than medial suture. Antennae twice as 
long as width of head. Postocular sclerites 
large, strongly produced caudad. Pronotum 
short, not strongly depressed. Forewings 
broadly rounded apically, 2.5 times as long 
as wide, membrane with fine points in area 
behind cubitus; Rs moderately long, very 
slightly sinuate, marginal cells equal. Hind 
wings short, with prominent points through- 
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out. Metatibiae with serrate basal carina, 1 
outer and 3 inner apical spines. 

Male proctiger elongate, slightly roundly 
produced caudad, apex oblique. Forceps 
shorter than proctiger; in lateral view stout, 
sinuate to broad apex, with caudal portion 
produced as blunt tooth; in caudal view stout, 
evenly arched, with mesal angle of apex pro- 
duced as small, blunt, black tooth; in dorsal 
view almost evenly narrowed to blunt black 
tips. Female genital segment shorter than 
rest of abdomen, stout; dorsal valve strongly 
downcurved to truncate apex; ventral valve 
nearly as long as dorsal, blunt. 

HOLOTYPE, male, allotype, female, numer- 
ous paratypes, Mount Ruapehu, November 
17, taken from Dacrydium biforme at 3,700- 
4,700 feet. Additional paratypes from the 
same locality on various dates in November 
and from Arthur's Pass, February 5, swept 
from the same host. 

HOST PLANT: Dacrydium biforme Pilger. 

This species shows no very close affinity to 
any of the other known New Zealand forms. 


Trioza adventicia n. sp. 
Fig. 31 

Length to tip of folded wings 3.0-3.5 mm. 

COLOR: General color of males chocolate 
brown, with white band of wax on first and 
last abdominal tergites. Forewings very faint- 
ly yellow, transparent, small black spot at 
anal angle. Females with head and thorax 
lighter brown. 

STRUCTURE: Body surface finely punctate, 
with long sparse setae. Head as wide as meso- 
scutum. Vertex with sharp discal impressions, 
slightly bulging anteriorly. Genal processes 
short, blunt, divergent, 0.5 as long as vertex. 
Antennae 1.5 times as long as width of head. 
Thorax not very strongly arched. Pronotum 
not depressed below plane of vertex, roundly 
produced caudad medially. Forewings large, 
narrowed apically and angular, 3 times as long 
as wide, membrane without points except in 
small area at base; Rs short, nearly straight, 
marginal cells equal. Hind wings short, 
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FiG. 31. Trioza adventicia n. sp. a, Lateral aspect of 
female cauda; d, lateral aspect of male cauda; c, caudal 
aspect of claspers. 


scarcely over 0.5 as long as forewing, set 
throughout with points. Metatibiae with 
single basal tooth, 1 outer and 2 inner apical 
spines. Metacoxae slightly raised anteriorly, 
not spiniform, meracanthi prominent. 

Male genitalia small. Proctiger short, 
broad in lateral view. Forceps very short; in 
lateral view broad basally, evenly narrowed, 
apically turned caudad to sharp tip; in caudal 
view stout, roundly truncate apically to blunt 
black mesal tooth. Female genital segment 
short; dorsal valve steep to blunt tip; ventral 
valve very short, truncate. 

HOLOTYPE, male, allotype, female, numer- 
ous paratypes, nymphs and eggs taken from 
plants of Acmena floribunda in Nelson, Sep- 
tember 19, October 20, and March 7. The 
feeding of the nymphs on the young leaves 
causes small pits, rolling of the leaf edges, 
and discoloration as described by Froggatt in 
infestations of T. eageniae in Australia (Frog- 
gatt, 1901: 284. 

HOST PLANT: Acmena floribunda D. C. [Eu- 
genia floribunda). 

This species is apparently an immigrant 
probably with its host. What its original home 
may be is problematical. It belongs with the 
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group of species which Crawford segregated 
as Megatrioza. It resembles T. curta (Ferris and 
Klyver) and T. eugeniae Froggatt. It is readily 
distinguished from both by the presence of 
only 2 inner apical spines on the metatibiae. 
I have examined the type specimens of T. 
eugeniae Froggatt and find, as expected, that 
his statement that there are stout spines on 
the protibiae is an error; they are on the meta- 
tibiae as in other members of the genus, one 
on the outer and three on the inner margins. 


Trioza curta (Ferris and Klyver) 


1932 Powellia curta Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 38, 39, 45, pls. 8, 10. 


Specimens of this species were taken in 
abundance (all stages) from young sprouts of 
pohutukawa on Rangitoto Island, September 
30, 1950. Specimens are also in the Plant 
Diseases Division Collection, same locality, 
April 30, 1945, M. W. Carter. It is undoubted- 
ly common throughout the range of its host 
but seems to be limited to the young, tender 
foliage as none was found on older leaves 
although the pits formed by the feeding of 
the nymphs are common thereon. 

In general structure and appearance this 
and the preceding species are very similar. 
They fall into the group of species which 
Crawford segregated as Megatrioza, based on 
a series of characters not one of which will 
hold for the entire group. Most of the species 
which have been variously referred to Mega- 
trioza undoubtedly constitute a natural group, 
but I do not feel it is worthy of generic status. 
It may properly be considered a subgenus. 

Additional notes on the species: 

Length to tip of folded wings 3 mm. 

Head wider than mesoscutum. Pronotum 
long, not depressed. Membrane of forewings 
with minute points in small basal area. First 
abdominal tergite with covering of powdery 
wax. Metatibiae with 1 outer and 3 inner 
apical spines. Metacoxae somewhat raised 
anteriorly, not spiniform. 

HOST PLANT: Metrosideros excelsa Soland. 
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PAUROPSYLLINAE 


This subfamily is poorly defined, largely 
because of the incomplete state of knowledge 
of the tropical psyllid faunas in which the 
majority of the species assigned to this group 
occur. 

Ferris and Klyver assigned a species to each 
of two genera which have been placed here. 
One of these species, Pauropsylla meyersi 
Ferris and Klyver, appears to be correctly 
placed in the subfamily although it must be 
assigned to a distinct genus. 

As Ferris and Klyver were apparently un- 
familiar with the genus Gyropsylla {Meta- 
phalara\ in which they placed the other species 
(Metaphalara zealandica Ferris and Klyver), 
there is some doubt as to whether it was 
properly placed. 


ATMETOCRANIUM new genus 


The characteristics which will serve to dis- 
tinguish this genus from Pawropsylla and other 
known genera are: absence of the coronal 
suture; covered frons; lack of genal processes; 
much reduced propleura; metacoxae small, 
without meracanthi; lack of claws on proxi- 
mal segment of metatarsi; dichotomously 
branching veins in the forewing; pterostigma 
present; only five pairs of abdominal spiracles; 
valves of female genitalia fused. 

GENOTYPE: Afmetocranium meyersi (Ferris 
and Klyver)=Pauropsylla meyersi Ferris and 
Klyver. 


Atmetocranium myersi (Ferris and Klyver) 


1932 Pauropsylla myersi Ferris and Klyver, New 
Zeal. Inst., Trans. 63: 58, pl. 15. 


This peculiar species was very completely 
described and figured by Ferris and Klyver. 
A series of 11 males and females was taken 
from kamahi beside the road below Waituhi 
Trig, November 26, one other specimen 
was taken the same day several miles nearer 
Taumarunui. Other specimens were reared 
from galls on kamahi, taken at Catlins, 
December 18, 1946, by G. B. Rawlings. This 
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is a true gall-forming species, the nymphs 
developing under the bark of twigs of the 
kamahi. They cause the twig to swell into an 
elongate gall. Upon maturity the bark rup- 
tures above each insect and the adults emerge. 
The abandoned galls resemble cicada ovi- 
position injury superficially. G. B. Rawlings 
first supplied me with this information and 
some specimens of adults reared from the 
galls. With his assistance I was able to find 
the nymphs beneath the growing bark near 
Rotorua. The kamahi seems to be more 
heavily infested the further south one goes. 
Small trees on Stewart Island were deformed 
as a result of recurrent attacks. 

The specimens at hand are somewhat larger 
than those which Ferris and Klyver had. The 
present ones range to 3.4 mm. in length to 
tip of folded wings. 

Unfortunately I was unable to determine 
whether this or a related species occurs on 
the related tawhero, Weinmannia sylvicola. 

HOST PLANT: Weinmannia racemosa Linn. 

That this species is congeneric with Pawro- 
psylla verticis Crawford and P. depressa Craw- 
ford, as was suggested by Ferris and Klyver, is 
highly doubtful even though these species 
also lack the coronal suture. This specializa- 
tion is found in at least one other species, 
Levidea lineata Tuthill, a North American 
species which shows no other similarity to 
Atmetocranium. 


Genus GYROPSYLLA Bréthes 
1921 Gyropsylla Bréthes, La Plata Univ. Nac., 
Facult. Agron., Rev. 14: 87 
1925 Metaphalara Crawford, Brotéria, Ser. 
Zool. 22(11): 60. 


Three representatives of this genus are 
known in addition to the New Zealand species 
which Ferris and Klyver placed here. Of 
these, one is North American, the others 
South American. Crawford stated, when 
erecting the genus Metaphalara, that it ap- 
peared to be between Pauropsyllinae and 
Aphalarinae. Its relationships are still quite 
unknown. 
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Gyropsylla zealandica (Ferris and Klyver) 


1932 Metaphalara zealandica Ferris and Klyv- 
er, New Zeal. Inst., Trans. 63: 60, pl. 15. 


It was very disappointing to be unable to 
obtain any specimens of this species, even in 
the type locality. Ferris and Klyver apparently 
had seen no specimens of the genus and 
assigned zealandica to it with some doubt. As 
has been indicated in the discussion, if this 
species is properly placed in this genus, it 
shows a very definite link to the American 
fauna. 


SPONDYLIASPINAE 


A single species of a new genus, Anomalo- 
psylla, is placed here, principally on the basis 


of the structure of the metacoxae. 


ANOMALOPSYLLA new genus 


STRUCTURE: Head and pronotum strongly 
deflexed from plane of body. Head wider than 
mesoscutum. Vertex plane, twice as wide as 
long, caudal margin straight, medial suture 
prominent, rounded to genae without suture. 
Genae not at all produced, not covering frons. 
Frons visible from below as large triangular 
sclerite. Antennae of moderate length. Thorax 
quite flat. Pronotum wide, flat, on same plane 
as vertex. Propleura equal, covered by meso- 
pleura. Forewings broad, rounded apically, 
veins strongly raised, membrane vesiculate; 
media and cubitus with common petiole, 
cubitus 3-branched, anterior branch not 
reaching margin, cross vein between M, and 
Rs, pterostigma present, costa with fracture 
just before R;, costal area from this point to 
base of wing perpendicular to remainder of 
wing. Metatibiae without basal armature, 
with several small black apical spines. 
Proximal segment of metatarsi with 2 black 
claws. Metacoxae very weakly developed, 
without meracanthi, with minute protuber- 
ance at base of coxal cavity. 

GENOTYPE: Anomalopsylla insignita n. sp. 

The very peculiar species placed here is 
most closely related to Tainarys Bréthes of 
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any of the genera known to me. It <i ifers 
from this South American genus princi ally 
in the venation of the forewing. ‘oth 
Anomalopsylla and Tainarys resemble the prin. 
cipal group of endemic Australian forms in 
the nature of the metacoxae and are therefore 
tentatively referred to the subfamily Spon- 
dyliaspinae although the degree of relation- 
ship is doubtful. It seems quite possible thar, 
when the South American fauna is adequately 
known, a distinct subfamily may be 
tinguished which will include these 
forms. 


dis- 
two 


Anomalopsylla insignita n. sp. 
Fig. 32 


Length to tip of folded wings 1.25- 
1.60 mm. 

COLOR: General color cinereous with brown 
markings, principal ones 2 pairs of dots on 
vertex, transverse stripe from antennal sockets 
to median ocellus, 2 pairs of dots on pro- 
notum, broad median vitta on prescutum, 2 
on mesoscutum. Abdomen brown dorsally. 
Forewings semiopaque, membrane faintly 
brown, with irregular light brown mottling, 
veins with dark brown spots. 

STRUCTURE: Body surface finely punctate, 
shining, with very short, sparse pubescence. 
Head wider than mesoscutum. Vertex flat, 
twice as wide as long, with small, shallow 
discal impressions, posterior margin straight, 
anterior margin slightly excavate medially, 
rounded down. Genae not at all produced, 
not covering frons. Frons visible as distinct 
triangular sclerite. Clypeus small. Antennae 
1.2 times as long as width of head. Eyes 
globular, projecting, even with posterior 
margin of vertex. Postocular area small. 
Thorax quite flat. Pronotum deflexed, but not 
depressed, wider than mesoscutum, almost 
as wide as head. Forewings short, strongly 
tapered in basal third, flaring toward apex, 
rounded, apex on costal side of center, veins 
very large and strongly raised, membrane 
thickened, vesiculate; costal margin fractured 
just proximad of R,, costal margin from this 
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0.25 mm. 


Fic. 32. Anomalopsylla insignita n. g., n. sp. a, Fore- 
wing; 4, lateral aspect of female cauda; ¢, lateral aspect 
of male cauda. 


point to base broadly bent outward at 90 
degrees; long, thickened, pterostigmal area 
not bounded by distinct vein, Rs long, reach- 
ing to near apex, petiole of M and Cu not 
attached to basal vein, Cu; branched, anterior 
branch not reaching margin, cross vein be- 
tween Rs and M;, (an additional cross vein 
between M, and the anomalous branch of Cu, 
is common in the specimens at hand), 
cubital cell larger than medial. Hind wings 
well developed. Metatibiae very long, slender, 
without basal armature, continuous row of 
8 black spines on anterior margin of apex. 

Male proctiger large, rectangular, with dis- 
tinct anal segment. Forceps shorter than 
proctiger; in lateral view straight, nearly 
parallel-sided to slightly flaring, truncate 
apex; in caudal view simple, slightly arched 
to blunt black tips; in dorsal view tip broadly 
excavate. Female genital segment larger than 
rest of abdomen; dorsal valve strongly up- 
turned to sharp apex, apical portion thickly 
set with small retrorse spines; ventral valve 
shorter than dorsal, acute, with small retrorse 
spines at apex. 
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HOLOTYPE, female, allotype, male, numer- 
ous adult and nymphal paratypes taken from 
Shawia (Olearia\ paniculata, The Glen, near 
Nelson, March 7; one female paratype, same 
locality, January 16. 

HOST PLANT: Shawia paniculata Forst. 
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Descriptions and Redescriptions of the Hawaiian Octocorals 
Collected by the U. S. Fish Commission Steamer “Albatross.” 
(1. Alcyonacea, Stolonifera, and Telestacea.)' 


FREDERICK M. BAYER? 


DURING THE PREPARATION of the report on 
the Gorgonacea of Bikini, it became neces- 
sary to study also the other northern Pacific 
octocorals in the collections of the U. S. 
National Museum, mostly obtained by the 
U. S. Fish Commission steamer ‘‘Albatross’”’ 
during its Hawaiian cruise (1902) and during 
two cruises to Japanese waters (1898 and 
1906). It was immediately evident that many 
of the specimens from these collections had 
been incorrectly identified—so many, in fact, 
that a complete revision of both the Japanese 
and the Hawaiian collections, as reported 
upon by C. C. Nutting (1908, 1912), seemed 
highly desirable. Toward this end, the entire 
Hawaiian collection of Octocorallia (except 
the Pennatulacea) was reviewed and reidenti- 
fied, and will now be redescribed in a series of 
short papers, of which this is the first. The 
present part covers seven species and one 
subspecies in the orders Alcyonacea, Stoloni- 
fera, and Telestacea. Of these, one is a cor- 
rection of specific determination, one is a 
generic reassignment, and three are realloca- 
tions at the ordinal level. 


Order ALCYONACEA 
Family ALCYONIIDAE 


Anthomastus fisheri n. sp. 
Figs. 1, 2 


Anthomastus steenstrupi Nutting, 1908: 555. 
Not Anthomastus steenstrupi Wright and Studer, 
1889: 243, pl. 41, fig. 8. 


1Published with the permission of the Secretary of 
the Smithsonian Institution. Manuscript received Oc- 
tober 24, 1951. 

2Assistant Curator, Division of Marine Inverte- 
brates, U. S. National Museum, Washington, D. C. 


DIAGNOSIS: Stalk thick, short (% to % of 
total height); capitulum spheroidal; auto- 
zooid calyces 3-4 mm. across, low, with 
margins slightly raised; siphonozooids about 
9 in 4 sq. mm. Spicules of outer surface of 
stalk and capitulum as spiny stars and short 
rods; of interior of stalk, long, slender rods 
or needles. 

DESCRIPTION: The largest specimen is 
about 23 mm. tall. The stalk is 8-9 mm. in 
diameter and 12 mm. in length; it is attached 
by a thin, membranous expansion to a small 
rock. The capitulum is spheroidal, 12 mm. 
high and 14 mm. in diameter. It bears about 
25 large autozooids which in life probably 
exceeded 5 mm. in height; these are partially 
retractile into low calyces which have slightly 
raised rims. In contraction, the upper part of 
the anthocodiae project from the bottom of 
crater-like pits in the capitulum. Between the 
autozooids, numerous siphonozooids occur; 
these are seen as small verrucae with simple 
orifices, slightly raised above the capitulum 
surface. About 9 siphonozooids occur in an 
area of 4 sq. mm. The outer wall of the stalk 
and the surface of the capitulum contain a 
superficial layer of short, spiny stars, usually 
with a transverse girdle, which reach about 
0.06 mm. in length and 0.05 mm. in width 
(Fig. 1 f); under the layer of stars is a layer 
of rods which are practically smooth except 
for a few conical spines, most numerous near 
their ends (Fig. 1 e); these rods attain a length 
of 0.32 mm., occasionally more. In the in- 
terior of the stalk there are similar but longer, 
more spinose rods (Fig. 1 d ) often exceeding 
0.4 mm. in length. The anthocodial walls 
contain the spiny, star-like sclerites, many of 
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Fic. 1. Anthomastus fisheri n. sp. Spicules: a, of anthocodial wall; 5, of tentacles; c, of pharynx; d, of canal walls 
of stem interior; e, rods of stalk wall; f, stellate bodies from outer surface of stalk and capitulum. Scale applies to 


all figures. 


which have the median waist elongated, to- 
gether with rods and spiny-headed clubs 
(Fig. 1 a). In the tentacles there are flattened 
rods which often have a club-like expansion 
at one end (Fig. 1 4), and in the gullet there 
are smaller, flattened spiny rods, often with 
one or both ends expanded (Fig. 1 ¢). 

The color of the colony in alcohol is 
“ferruginous” (Ridgway); the spicules are 
practically colorless by transmitted light, but 
appear pale amber in color by reflected light. 

TYPE: U.S.N.M. No. 49623. South coast of 
Oahu: Honolulu Light bearing N. 2° E., 2.4 
miles distant, in 211-253 fathoms, fine coral 
sand; bottom temperature 47.4°F.; March 
27, 1902 (“‘Albatross”’ station 3810). 

PARATYPE: U.S.N.M. No. 22560. Between 
Maui and Molokai Islands: Mokuhooniki 
Islet bearing N. 8°30’ E., 4.8 miles distant, in 
143-122 fathoms, coral sand, shell, and fora- 


minifera; bottom temperature 59.7°F.; July 
23, 1902 (“‘Albatross”’ station 4101). 

RECORD: N. W. coast of Oahu: Kahuku 
Point bearing N. 83° E., 9 miles distant, in 
195-241 fathoms, coral sand and foramini- 
fera; bottom temperature 55.1°F.; July 25, 
1902 (“‘Albatross” station 4115). 

REMARKS: Anthomastus steenstrupi Wright 
and Studer, with which Nutting erroneously 
identified one of these Hawaiian specimens, 
differs from A. fisheri n. sp. in spiculation and 
in form of the colony. The new species has 
more slender, needle-like spicules and more 
compact, stellate sclerites, and its capitulum 
is spheroidal, whereas that of A. steenstrupi is 
“very slightly convex” (Wright and Studer) 
on the upper surface. Anthomastus fisheri te- 
sembles A. granulosus Kiikenthal (1910: 14, 
pl. 1, fig. 3), but that species differs in its 
granular spheres and double spheres, and in 
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Fic. 2. Anthomastus fisheri n. sp. The type colony. 


the absence of long needles. A. fisheri was 
taken from depths intermediate between those 
at which A. steenstrupi (565 fathoms) and A. 
granulosus (11-110 fathoms) were found. 

It is a pleasure to dedicate this species to 
Dr. Walter K. Fisher, noted authority on 
hydrocorals, who was one of the naturalists 
on the Hawaiian cruise of the “‘Albatross.”’ 


Family SI/PHONOGORGIIDAE 


Siphonogorgia alexanderi (Nutting) 
Fig. 3 


Spongodes alexanderi Nutting, 1908, U. S. Natl. 
Mus., Proc. 34: 555, pl. 41, fig. 3; pl. 47, 
fig. 2. 


DESCRIPTION: The loosely branched colony 
bears on its upper parts scattered zooids which 
are most crowded at the twig tips. The antho- 
codiae are protected by shelf-like verrucae 
which consist of two projecting groups of 
spicules. There is a wide crown of about six 
rows of transverse spicules; each of the eight 
points above the crown consists of one pair 
of large, unequal, bent spindles together with 
a small accessory pair. The outer stem walls 


PACIFIC SCIENCE, Vol. VI, April, 1152 


rs) 
o 


o 
Xe) 
9 
oO 
~* 





FiG. 3. Siphonogorgia alexanderi (Nutting), a, Spicules; 
b, twig tip. 
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contain long, somewhat bent, tuberculate 
spindles reaching 1.5 mm. in length; those of 
the inner canal walls are smaller and more 
slender. Color (in alcohol) white; usually all 
spicules white, sometimes those of the crown 
and points pink. 

tTyPE: U.S.N.M. No. 25361. Between Maui 
and Molokai Islands: Mokuhooniki Islet 
bearing N.8°30’E., 4.8 miles distant, in 143- 
122 fathoms, coral sand, shell, and foramini- 
fera; bottom temperature 59.7°F.; July 23, 
1902 (“‘Albatross”’ station 4101). 

REMARKS: Siphonogorgia alexanderi seems to 
approach S. variabilis Hickson, originally de- 
scribed from the Maldive Islands, and may 
eventually prove to be the same. The differ- 
ences between many of the published species 
of Siphonogorgia are so vague that only by a 
complete revision can their status be decided. 


Siphonogorgia (?) collaris Nutting 
Fig. 4 


Siphonogorgia collaris Nutting, 1908, U. S. 
Natl. Mus., Proc. 34: 556, pl. 41, fig. 4. 
Thomson and Dean, 1931, Siboga Exped. 


Monog. 13d: 154. 


DIAGNOSIS: Branches thick; calyces tubu- 
lar, about 3 mm. tall, into which the antho- 
codiae are fully retractile. Entire surface of 
branches and calyces covered with large, ill- 
fitting, thick plates which become more 
spindle-like near the verrucal margins. An- 
thocodiae with a wide collaret of about 10 
transverse rows of curved spindles, and eight 
points each consisting of a pair of large 
spindles and one or two pairs of smaller 
accessory spindles. In the walls of the stem 
canals there are smaller, warty spindles. 

TYPE: U.S.N.M. No. 25318. Laysan Island 
Light bearing $.79°30’E., 7.3 miles distant, in 
57-79 fathoms, white sand, broken shell, and 
corallines; bottom temperature 71.1°F.; May 
16, 1902 (“‘Albatross”’ station 3935). 

REMARKS: The single fragment obtained 
indicates a colony with thick branches, but 
it may just as well have been an unbranched 


Fic. 4. Siphonogorgia (?) collaris Nutting. Apex of the 
type fragment. 
Nidalia-like colony only the top of which was 
sheared off by the dredge. The tall, tubular 
calyces with their anthocodiae usually more 
or less exsert, the surface pavement of large 
plates, and the thick, digitate branches 
should render the species recognizable when 
found again. 

Color ‘“‘coral red’’ (in life?); in alcohol, 
ivory white, the soft tissue dull brownish. 


Order STOLONIFERA 
Family CLAVULARIIDAE 
Clavularia grandiflora (Nutting) 
Fig. 5 a4 
Menella grandiflora Nutting, 1908, U. S. Natl. 
Mus., Proc. 34: 584, pl. 44, fig. 5; pl. 48, 
fig. 6. Kiikenthal, 1924, Tierreich 47: 185. 


DIAGNOSIS: Stolon membranous, filled with 
bent spindles. Calyces truncate conic, their 
spicules in the form of spindles arranged ob- 
scurely en chevron in eight, interseptal tracts. 
Anthocodial neck zone long, with trans- 
versely disposed, scattered, small spindles 
which grade into the strong collaret. Tentacle 
bases with several pairs of spindles en chevron 
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Fic. 5. a, Clavularia grandiflora (Nutting). Part of membranous stolon with three zooids. b-g, Telestula (?) 
corrugata (Nutting). 6, Spicules of the tentacles; c, spicules of the neck zone; d and e, spicules of the stolon and 
anthostele walls; f, a tentacle showing arrangement of spicules; g, a zooid. 


and continuing in lengthwise arrangement 
for about one third of the tentacle length, be- 
coming transverse and projecting into the 
pinnule bases in the distal two thirds of the 
tentacles. 

DESCRIPTION: A membranous stolon bear- 
ing numerous zooids completely surrounds 
part of a dead gorgonian axis. The calyces are 
low, truncate cones rarely exceeding 3 mm. 
in height. The anthocodiae usually project 
considerably, extending 3 or 4 mm. beyond 
the calyx margins. The spicules of the calyces 
are stout spindles arranged indistinctly en 


chevron in eight tracts which form points at 
the calycular margin. The neck zone is ex- 
tensive and contains small spindles trans- 
versely arranged. In the distal part these in- 
crease in size and number to form a broad, 
distinct collaret; below and upon the tentacle 
bases they assume an en chevron arrangement, 
becoming practically parallel and continuing 
along the tentacle backs for about one third 
of their lengths. Thereafter the spindles are 
small, transversely set, and project into the 
bases of the long pinnules which are other- 
wise free of spicules. The stolon is filled with 
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spindles somewhat smaller than those of the 
calyces; they are frequently rather strongly 
curved, and are arranged with no regularity 
at all. 

type: U.S.N.M. No. 22590. Vicinity of 
Kauai Island: Mokuaeae Islet bearing $.54°E., 
3.5 miles distant, in 528 fathoms, fine gray 
sand and mud, bottom temperature 39.6° F.; 
June 12, 1902 (““Albatross’’ station 3992). 

REMARKS: Professor Nutting must have 
misinterpreted the strong anthocodial spicu- 
lation, the en chevron arrangement of the 
calycular spicules, and the horny axis, which 
is really no more than a substrate for the 
colony described. In several places there is a 
considerable amount of bottom detritus be- 
tween the stolon and the axis. The iridescence 
and general appearance of this axis suggest 
that it may have belonged to a primnoid. 

The external features of this species im- 
mediately recall Thomson and Dean’s Clavu- 
laria ornata (1931: 13, pl. 14, figs. 1, 5; pl. 21, 
fig. 2), which differs in having the distal 
tentacle spicules arranged longitudinally in- 
stead of transversely as in C. grandiflora, fewer 
and larger spicules in the anthocodial arma- 
ture, and longer calyces with somewhat 
shorter anthocodiae. 


Order TELESTACEA 
Family TELESTIDAE 


Genus TELESTULA Madsen 


DIAGNOSIS: Octocorals of the Telestacea 
order, having small slender zooids in which 
the mesenteries reach down to the stolon 
only while the zooids are young; the lower 
part of the coelenteric cavity in the older, 
more lengthened zooids being partially filled 
with a mesogloeal tissue. The proximal part 
of the zooid thus developed into a sort of 
stem which may constitute the largest part of 
the zooid and from which secondary zooids 
may rise. The proximal part of the secondary 
zooids being developed in a similar manner 
when they reach a certain size. Secondary 
zooids of higher order may occur. (Madsen, 
1944: 16.) 
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TYPE SPECIES: Telestula septentrionalis Mad- 
sen (by original designation). 

REMARKS: The genus Te/estula originally 
included, in addition to the genotype, Pseudo- 
cladochonus mosaica Thomson and Dean, and 
possibly P. vers/uysi Thomson and Dean. To 
this list should be added: Telesto ambigua 
Nutting, Clavularia expansa Thomson and 
Dean, and Clavularia spiculicola Nutting. 
Clavularia corrugata Nutting is also a telestid 
and is tentatively referable to Te/estula. 

In describing members of this genus, I will 
refer to the greatly elongated anthostelar part 
of the zooids as the “body tube,”’ the distal- 
most margin of this as seen in contracted 
specimens as the “‘calycular margin,” the 
introversible part between the anthostele and 
the tentacles as the ‘neck zone’ which, with 
the remainder of the retractile part bearing 
the tentacles, forms the ‘‘anthocodia.’’ The 
spiculiferous mesogloeal tissue occluding the 
lower part of the gastrovascular cavity will 
usually be spoken of simply as “‘intrusion 
tissue”’ and its spicules as “intrusion spicules.” 


Telestula spiculicola (Nutting) 
Figs. 6, 7 a-b 


Clavularia spiculicola (part) Nutting, 1908: 
553, pl. 47, fig. 1?; not pl. 41, fig. 1. 


DIAGNOSIS: Primary zooids 0.6-0.8 mm. in 
diameter and up to 50 mm. long, arising 
from ribbon-like or more spreading stolons; 
secondary zooids usually present on fully 
developed primaries. Spicules of anthostelar 
wall oblong, flattened, strongly warted plate- 
lets about 0.2 mm. in length; those of stolons 
narrower, sparsely but prominently warted; 
those of intrusion tissue large, branched 
forms about 0.3 mm. in length. 

DESCRIPTION: The colonies arise from 
stolons which encrust or creep along large 
sponge spicules. The primary zooids are 
rather sinuous, less than 1 mm. in diameter, 
and attain about 50 mm. in length. The pri- 
mary zooids more than 15 mm. long usually 
bear a few secondary zooids which are well 
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Fic. 6. Telestula spiculicola (Nutting). Spicules of: a, tentacles; b, neck zone; c, body tubes; d, intrusion tissue; 
e, stolons. Scale applies to all figures. 


separated and arise on any side and at no 
constant angle, although many come off at 
nearly right angles, subsequently turning up- 
ward to about 45°. Well-developed colonies 
may be a tangled mass of twisted zooids, and 
there is sometimes fusion of the outer walls 
where two zooids come in contact, producing 
a false anastomosis. The primary axial zooids 
and all subordinates show eight distinct 
longitudinal ribs which become obscure at 
the bases of primary zooids and do not con- 
tinue on the stolons. The outer surface is 
covered with an exceedingly thin, horny 
cuticle, and in the gastrovascular cavity there 
is a horny subepithelial layer which is thick- 





ened to form delicate horny ribs along the 
septal origins. These ribs may be stripped out 
in dissection just as in Te/esto. The anthoco- 
diae are fully retractile within the body tubes 
by virtue of the thin, introversible neck zone 
in which spicules are less densely distributed; 
their tentacles are 0.8-0.9 mm. in length and 
contain a layer of transversely placed narrow 
rods which are somewhat bent and have ir- 
regular margins (Fig. 6 a). The tentacle spic- 
ules project into the pinnules, which number 
about 12 on each side of a tentacle. The ten- 
tacular deposits are 0.08-0.16 mm. in length. 
In the neck zone are found short, lumpy rods 
0.06-0.08 mm. in length, along with some 
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crosses and other aberrant forms (Fig. 6 4). 
The thick walls of the body tubes contain 
coarsely warted, blunt rods 0.15—0.2 mm. in 
length (Fig. 6 c). The lower part of the coe- 
lenteric cavity beginning about 5 mm. from 
the mouth is filled in, except for eight longi- 
tudinal canals, with spiculiferous mesogloeal 
intrusion tissue, to form a stem perforated by 
eight stem canals. It is from this “‘stem’’ 
region that subordinate zooids arise, all of 
which show similar tissue in their coelenteric 
cavities as soon as they exceed 7 or 8 mm. in 
length. The intrusion spicules are branched 
sclerites about 0.27—0.3 mm. long (Fig. 6 @), 
of the same type found in other species of 
the genus. The stolons contain slimmer, 
warted rods, crosses, and branched forms 
smaller than those in the intrusion tissue 
(Fig. 6 e). 

In alcohol the colonies are pale brown or 
whitish. 

TYPE: U.S.N.M. No. 22574. Oahu Island: 
Diamond Head Light bearing N.7°E., 12.5 
miles distant, in 311-337 fathoms, fine gray 
sand and mud, bottom temperature 43.7°F.; 
May 5, 1902 (‘‘Albatross’’ station 3910). 

RECORDS: South of Oahu Island: 21°08’ 
N., 157°43’W., in 351 fathoms, fine white 
sand, bottom temperature unknown; De- 
cember 6, 1891 (‘‘Albatross’’ station 3475). 
Oahu Island: Diamond Head Light bearing 
N.23°10’E., 16.4 miles distant, in 289-292 
fathoms, gray sand, mud, bottom tempera- 
ture unknown; May 6, 1902 (‘‘Albatross”’ 
station 3914). 

REMARKS: This species may be recognized 
by its very slender body tubes, less than 1 mm. 
in diameter, and its small, oval spicules. 
Nutting’s paratype consisted of specimens so 
different that I am here describing them as a 
distinct subspecies. 


Telestula spiculicola robusta n. subsp. 
Figs. 7 c-e, 8 
Clavularia spiculicola (part) Nutting, 1908, 
U. S. Natl. Mus., Proc. 34: 553, pl. 41, 
fig. 1. 
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Specimens (including some paratypes of 
spiculicola) from four stations are distinctly 
more robust than the type of Clavularia 
spiculicola. The diameter of the body tubes is 
regularly from 1 to 1.25 mm., even in young 
primary zooids (Fig. 7 c-e). The spiculation 
in general is very similar, but the major 
sclerites of the body tubes are distinctly 
larger (0.35 mm.) and frequently pointed 
(Fig. 8 ¢), and those of the neck zone (Fig. 
8 5) are larger and of different form. As in T. 
spiculicola s.s., the tentacles are densely spicu- 
late: short rodlets transversely encircle the 
rachis of the tentacles, chiefly in two dorsal 
(aboral) and two adoral tracts, and extend in 
small groups into the pinnules. The inner and 
outer stolon spicules are like those of the in- 
trusion tissue and body tubes, respectively, 
but thete are, in addition, more crosses, 
branched plates, and irregular forms. 

TYPE: U.S.N.M. No. 43097. Between Maui 
and Molokai Islands: Mokuhooniki Islet 
bearing S.80°30’W., 7.8 miles distant, in 
277-284 fathoms, globigerina ooze, bottom 
temperature 45.2°F.; April 16, 1902 (‘‘Alba- 
tross’’ station 3883). 

REMARKS: The figure given by Nutting on 
plate 41 represents this subspecies, but it is 
impossible to be absolutely certain from 
which specimen the illustrated spicules were 
taken. The spicules are so vaguely depicted 
as to render the figure worthless. 

The subspecies robusta can be separated 
from Telestula spiculicola s.s. by the stouter 
body tubes frequently measuring 1.25 mm. 
in diameter and 100 mm. in length, and by 
the larger, usually pointed spicules of the 
body walls. The differences in the neck zone 
sclerites can best be seen by comparing the 
figures of those of the subspecies and of the 
typical form. 


Telestula (?) corrugata (Nutting) 
Fig. 5 b-g 


Clavularia corrugata Nutting, 1908: 554, pl. 
41, fig. 2. 
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Fic. 7. a, b, Telestula spiculicola (Nutting): a, two young primary zooids arising from a stolon surrounding a 
sponge spicule; 5, upper part of fully developed primary or axial zooid (ax), bearing secondary (sec) and tertiary 
(ter) zooids. c-e, Telestula spiculicola robusta n. subsp.: c, two young primary zooids from the type colony; d@, young 
primary zooid; e, portion of fully developed part of type colony showing part of an axial zooid (ax) producing 
secondary (sec) and tertiary (ter) zooids. Scale applies to all figures. 
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DIAGNOSIS: Simple zooids less than 5 mm. 
tall arising from band-like stolons; walls of 
anthosteles with eight longitudinal grooves; 
anthocodiae completely retractile. Spicules of 
anthosteles and stolons oval, warty plates and 
smooth scales; anthocodial wall with warty 
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rods and flat rods; tentacles with numerous 
flat rods transversely arranged and not ex- 
tending into the pinnules. 

DESCRIPTION: The colonies form creeping, 
ribbon-like stolons about 1 mm. wide, which 
expand a little at the points where the indi- 
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Fic. 8. Telestula spiculicola robusta n. subsp. Spicules of: a, the tentacles; b, the neck zone; c, the body tubes; 
d, the intrusion tissue; e, the stolon. Scale applies to all figures. 
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vidual zooids arise. The anthosteles are short, 
stout tubes with eight narrow, longitudinal 
grooves separated by broad, rounded ribs 
(Fig. 5 g); the largest is about 4 mm. high 
and 1.5 mm. in diameter, and none shows 
evidence of lateral budding. An introversible 
neck zone permits the anthocodiae to be fully 
retracted within the anthosteles. The outer 
surface is covered by a thin, horny cuticle, 
and the coelenteric cavity evidently has the 
horny subepithelial layer characteristic of the 
telestids, since the eight septal ribs of horny 
matter are present. The stolons and walls of 
the anthosteles are filled with oval, warty, 
flat plates (Fig. 5 d) and a few practically 
smooth scales with either entire or notched 
edges (Fig. 5 e). The thin, introversible neck 
zone contains broad, flat, warty rods, slender, 
round rods, and a few crosses (Fig. 5 ¢); these 
are arranged chiefly in eight interseptal tracts 
and are most numerous near the calycular 
margin, decreasing in numbers toward the 
tentacles. The tentacles (Fig. 5 f) are about 
1 mm. long and are densely packed with flat 
rods (Fig. 5 4) set crosswise but not extending 
into the pinnules. None of the zooids is long 
enough to show any intrusion of the coelen- 
teric cavity by spiculiferous mesogloea. 
TYPE: U.S.N.M. No. 22594. Alenuihaha 
Channel between Hawaii and Maui Islands: 
Kauhola Light bearing S.44°30’E., 16.1 miles 
distant, in 491-500 fathoms, foraminifera, 
sand, and rock, bottom temperature 40.2°F.; 
July 18, 1902 (‘‘Albatross”’ station 4065). 
REMARKS: The telestid affinities of C/avu- 
laria corrugata are clearly indicated by its 
spicules and the presence of the characteristic 
horny layers. Its small, unbranched zooids, 
the form of its sclerites, and the arrangement 
of spicules in the tentacles strongly suggest 
Madsen’s genus Te/estu/a; unfortunately, none 
of the zooids is well enough developed to 
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show the mesogloeal intrusion characte: istic 
of that genus. It is possible that Clavu/ rig 
corrugata will prove to be immature Te/..‘ula 
spiculicola robusta, in which case the older name 
will take precedence. 
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Properties of the Gray Hydromorphic Soils of the Hawaiian Islands’ 


WILLIAM R. GILL and G. DONALD SHERMAN? 


THE GRAY HYDROMORPHIC SOILS of the Ha- 
waiian Islands are dark-colored, poorly 
drained, sticky plastic clays. These soils owe 
their morphology to their hydromorphic 
condition produced by their naturally poor 
drainage. This poor drainage of the soil has 
developed poor aeration, reducing condi- 
tions, and a reduction of the biological activ- 
ity, which has prevented the full influence of 
all soil-forming factors essential to normal 
soil development. 

The gray hydromorphic soils are charac- 
terized by a horizon that is mottled gray, 
brown, and yellow by periodic waterlogged 
conditions. Cline et a/. (in press) have di- 
vided this intrazonal soil group into three 
soil families, based on the degree of expres- 
sion of the hydromorphic characteristics. The 
soils belonging to the Honouliuli family are 
the least hydromorphic. They have a grayish- 
brown, clayey B horizon that is mottled be- 
low 18 to 20 inches. The water table is gen- 
erally not near the surface, and the mottling 
appears to be the result of impeded down- 
ward movement of water rather than a water 
table. The soils belonging to the Kalihi 
family are more strongly hydromorphic. The 
mottling in these soils occurs immediately 
below the A; horizon. The soils of the Kaloko 
family are the wettest of the group. Mottling 
appears in the A; horizon, and these soils 

'A part of a reasearch project by the senior author in 
partial fulfillment of the requirements for a Master of 
Science degree at the University of Hawaii. Published 
with the approval of the Director of the University of 
Hawaii Agricultural Experiment Station, Honolulu, 
Hawaii, as Technical Paper No. 245. Manuscript re- 
ceived November 16, 1951. 

*Former graduate student and chairman, respectively, 


Department of Soils and Agricultural Chemistry, 
University of Hawaii. 


have a water table near the surface most of 
the year. 

The gray hydromorphic soils are found on 
the islands of Kauai, Oahu, Molokai, and 
Maui. They have developed on the islands 
which are the oldest geologically. They are 
usually found at the lower elevations on these 
islands and are associated with well-drained 
soils in the advanced stages of weathering— 
the latosols. The gray hydromorphic soils 
have properties which make them similar to 
the paddy soils (water-logged soils) and to 
the dark magnesium clays (tropical black 
soil) of the semi-arid regions. All of these 
soils (gray hydromorphic, paddy, and dark 
magnesium clay) exhibit similar physical 
properties in that they are sticky plastic clays. 

The sticky plastic properties of the gray 
hydromorphic soils make their management 
very difficult. The most probable reasons for 
the extreme sticky and plastic nature of these 
soils are, first, the nature and percentage of 
clay in these soils, and, second, the presence 
of a condition in the soil which would cause 
the soil to exist in a deflocculated condition. 
This latter condition has been noted in many 
locations where the amount of exchangeable 
sodium in the soil has been high. Observa- 
tions (Von Kreybig, 1935) indicate that when 
the amount of exchangeable magnesium in a 
soil is very high, and the sum of the exchange- 
able calcium plus exchangeable magnesium 
approaches 100 per cent saturation of the soil, 
the properties of the soil will be similar to 
those of a ‘sodium soil.” 

Usov (1937) described soils in Russia, 
having more than 30 per cent of their ex- 
change capacity filled with magnesium, which 
are plastic and exhibit other “sodium soil” 
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characteristics, including a decrease in the 
percolation rate. Kudrin and Rozanov (1940) 
reported a magnesium sierozem which was 
derived from both high magnesium parent 
materials and high magnesium ground waters. 
Such soils possessed a poor physical struc- 
ture, low porosity, and a generally poor 
physical condition. Von Kreybig (1935), 
while studying Hungarian soils, found that 
20 to 25 per cent magnesium saturation pro- 
duced soil properties which were similar to 
those of soils having a high sodium satura- 
tion. 

Several workers have reported evidence of 
magnesium salinization in Hawaiian soils. 
The Hawaiian soils have developed on basaltic 
rocks which are very rich in olivine, a 
magnesium-iron silicate. This would provide 
a source of magnesium for ground waters 
which would ultimately find their way to the 
areas of restricted drainage. McGeorge (1930) 
pointed out that exchangeable magnesium 
was increasing in certain soils where the irri- 
gation water contained appreciable amounts 
of magnesium salts. Hance and Stewart (1927) 
reported a low calcium-—magnesium ratio in 
certain poorly drained Maui soils which have 
a high base saturation. This would indicate 
the presence of magnesium salts. Sherman 
et al. (1947) showed that dolomitization oc- 
Curs in certain calcareous semi-arid Hawaiian 
soils where the ground water is rich in mag- 
nesium salts. Results of the soil research work 
at the University of Hawaii have established 
that, when a soil has more than 30 per cent 
of its exchange capacity occupied by mag- 
nesium, and the sum of the exchangeable cal- 
cium plus exchangeable magnesium amounts 
to more than 90 per cent of the exchange 
capacity, the soil will exist in a dispersed con- 
dition. All soils possessing this relationship 
are black, sticky plastic clays. The soils of the 
gray hydromorphic group are of this type. 

The purpose of this investigation is to 
study the factors which give rise to the plastic 
properties of the gray hydromorphic soils. 
The influence of such factors as cation ex- 
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change capacities, per cent magnesium sa‘ ura- 
tion, calcium—magnesium ratios, org.inic 
matter content, amount of clay-size particles, 
and the nature of the clay minerals on the 
plasticity of the soil were studied in this in- 
vestigation. 


METHOD OF ANALYSIS 


Soil samples were collected from typical 
soils of the three soil families belonging to 
the gray hydromorphic group. All of the soils 
used in this investigation were collected on 
the island of Oahu. Most of the samples were 
collected from Ewa, areas adjacent to Pearl 
Harbor, Wailupe, Koko Head, and the wind- 
ward areas on the north side of Oahu. 

The chemical analysis of the soils was made 
by standard methods. In the determination of 
exchange capacity and exchangeable cations, 
neutral normal ammonium acetate solution 
was used as the replacing agent. The water- 
soluble salts were removed by leaching the 
soil with a 40 per cent ethyl alcohol solution 
until the leachate was free of chlorides and 
sulfates prior to the ammonium acetate ex- 
traction. Alcoholic solutions of ammonium 
acetate were used on soil samples containing 
carbonates, according to the procedure de- 
scribed by Magistad and Burgess (1928). 

The plastic index or plastic number—the 
range of soil moisture over which the soil 
exhibits plastic properties—was determined 
by the method proposed by Baver (1932). The 
upper and lower plastic limits were deter- 
mined by this procedure, and the difference 
is referred to as the plastic number. 

Organic matter was determined in these 
soils by the method developed by Walkley 
(1935). 


CHEMICAL AND PHYSICAL PROPERTIES OF THE 
GRAY HYDROMORPHIC SOILS 


The cation exchange capacity, exchange- 
able cations, per cent magnesium saturation, 
organic matter content, and plastic number of 
typical soils of the three soil families of the 
gray hydromorphic group are given in Table 
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1. The lowest cation exchange capacities were 
found in the soils belonging to the Honou- 
liuli family where the range was from 11.0 to 
21.3 milliequivalents per 100 grams. The 
cation exchange capacities of soils of the 
Kalihi and Kaloko families range from 24.3 
to 41.1 milliequivalents per 100 grams, which 
are much higher than capacities of the Ho- 
nouliuli soils. Likewise, the per cent mag- 
nesium saturation is the lowest in the soils of 
the Honouliuli family. The range for all soils 
was from 28.9 to 66.5 per cent. The ratio of 
exchangeable calcium to exchangeable mag- 
nesium was very variable in each soil family 
and showed little evidence of any real dif- 
ferences. 

The organic matter content of the gray 
hydromorphic soils varies greatly from soil to 
soil. These soils have the lowest organic 
matter content of the Hawaiian soils, as most 
zonal soils of the islands have an organic 
matter content higher than 3 per cent. In 
general, the greater the expression of hydro- 
morphic condition, the greater the organic 
matter content of the soil. 

The soil particles less than 5 microns in 
size make up the major portion of the par- 
ticles of these soils. Most of these soils have 
from 40 to 50 per cent clay-size particles. 
Thus, all of these soils are clays. The clay 
content was practically the same for the soils 
of each soil family. 

The plastic numbers of these soils ranged 
from 11.8 to 30.4. The highest values for the 
plastic number were found for the soils of the 
Kaloko family and the lowest for the soils of 
the Honouliuli family. This would indicate 
that the plastic properties were developed to 
the greatest extent in the soils having the 
greatest hydromorphic conditions. 


INTERRELATIONSHIP OF PROPERTIES TO 
PLASTIC NUMBER 


The data presented in Table 1 indicate that 
some of the chemical properties are related to 
the plastic number. Figure 1 shows the rela- 
tionship between the cation exchange capa- 
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Fic. 1. The relation between cation exchange 
capacity in milliequivalents per 100 grams and plastic 
number of gray hydromorphic soils. 


city of the soil and the plastic number. This 
relationship is very significant. Statistical 
analysis of the data shows a correlation co- 
efficient of .697. 

The data presented in Figure 2 show the 
relationship between per cent magnesium 
saturation and plastic number. There appears 
to be no real relationship between these 
factors. Likewise, there is no relationship be- 
tween the ratio of exchangeable calcium to 
exchangeable magnesium and the plastic 
number. It is apparent that, since there is an 
observed relationship between per cent mag- 
nesium saturation and a dispersed condition 
of the soil, some other soil factor must play a 
major role in the development of the plastic 
properties of the clay. 

The relationship between the organic mat- 
ter content of the soil and the plastic number 
of the soil is shown in Figure 3. A correlation 
coefficient of .726 indicates a highly signifi- 
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cant relationship between these two factors. 
Baver (1928) has shown that the plastic 
number of a soil increases as the organic 
matter content of the soil increases. The 
plasticity of these soils and their imperme- 
ability is much greater than those of other 
soils of corresponding clay and organic matter 
content. 

In order to study the influence of organic 
matter on the plastic number, the organic 
matter was removed from a soil of the Kalihi 
family by treatment with hydrogen peroxide. 
Samples of the treated and untreated soil were 
placed in percolation tubes, and the percola- 
tion rate of distilled water through the samples 
was measured. Since there is an observed 
effect of per cent magnesium saturation on 
the physical condition, the level of magne- 
sium was altered to determine the role of 
interrelationship between level of exchange- 
able magnesium and organic matter content 
on the impermeability of the soil. The data 
are presented in Figure 4. The removal of the 
organic matter increased the rate of percola- 
tion of water through the soil. Percolation of 
water through the sample possessing the or- 
ganic matter progressed at a steady rate, 
while in the untreated soil the rate of perco- 
lation was fast at the beginning and then 
became progressively slower. The soil with 
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Fic. 2. The relationship between per cent mag- 
nesium saturation and plastic number of gray hydro- 
morphic soils. 
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Fic. 3. The relationship between content of organic 
matter in the soil and plastic number of gray hydro- 
morphic soils. 


low magnesium had the fastest percolation 
rate and the soil with the high magnesium 
level percolated in the same fashion as the 
untreated soil. The progressively slower per- 
colation of the untreated sample and of the 
soil having a high magnesium level can be 
attributed to an increase in the dispersion of 
the colloidal system. Thus, the effect of both 
organic content and high magnesium level 
appears to be on the state of dispersion of the 
colloidal system, which can be increased by 
the degree of hydration. 


NATURE OF THE CLAY FRACTION 


The chemical composition of the clay 
fraction of the gray hydromorphic soils is 
given in Table 2. There is a great similarity in 
the analysis of the clays of these soils. The 
silica content ranges from 38.1 to 41.2 per 
cent. Likewise, the aluminum oxide and iron 
oxide content of the clays of the three soils 
show very little variation. The low content of 
magnesium oxide in the: crystal lattice rules 
out the possibility of magnesium substitution 
into lattice position being the cause of the 
plastic properties. 

The type of clay minerals in the clay frac- 
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exchangeable magnesium level on the rate of percolat- 
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tion has been identified by differential ther- 
mal methods developed by Norton (1939). 
The thermal curves show that the dominant 
clay mineral in the Kalihi and Kaloko soils is 
of the montmorillonite type. The soils of the 
Honouliuli family have appreciable amounts 
of kaolinite. This would account for their 
lower cation exchange capacity. Matsusaka 
and Sherman (1950) found that the titration 
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curves of the gray hydromorphic soils were 
similar to those of montmorillonite clays 


DISCUSSION 


The results of this investigation have 
brought out the fact that there are several 
factors which influence the plastic properties 
of a soil. In general the type of clay, the or- 
ganic matter content, and adsorbed cations 
are the most important. The exact details of 
the mechanism of magnesium-induced im- 
permeability and plasticity are not known. It 
is suspected that hydration of the exchange- 
able magnesium ion is greater in the presence 
of certain humates and that this hydration re- 
sults in a dispersion of the clay and organic 
matter. However, this dispersion is dependent 
upon a type of clay which perhaps must pos- 
sess certain external and internal surface 
characteristics. The results of this study would 
indicate that only a montmorillonite clay can 
develop these plastic properties with these 
factors. 

Humus influences the plastic properties of 
a magnesium-saturated clay by forming a 
complex or by establishing conditions which 
enable magnesium to become hydrated. 
Humate attached to the clay indirectly 
through the magnesium could widen the 
Helmholtz layer and cause an increase in the 


TABLE 2 


THE CHEMICAL COMP 


Soil family SiO» 


| 
Fe.O 3 


TiO2z CaO MgO 





per cent per cent 


Honouliuli 


A Horizon 38.10 23.02 


Kalihi 


A Horizon 41.07 25.12 


Kalihi 


B Horizon 25.30 


Kaloko 


A Horizon 25.20 


Kaloko 
B Horizon 


per cent per cent per cent per cent 


14.08 1.80 1.02 1.26 


1.52 0.50 0.99 


1.34 0.66 0.91 
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zeta potential. This would call for an inherent 
characteristic of magnesium alone or in com- 
bination with unique surface phenomena of 
the type of clay mineral in the soil. 

Both the nature and amount of clay present 
in a soil play an important role in the plastic 
properties of the soil. The clay particles of 
the montmorillonite type of clay, which are 
plate-like structures, secure their plasticity 
from a small film between two particles 
which easily permits sliding along the axis 
of the longitudinal plane but requires a con- 
siderable force to pull the particles apart. An 
equilibrium of the component factors is set 
up in the clay fraction of the soil. The follow- 
ing are the component factors concerned: 


(1) Clay. The clay has its maximum plastic 
properties only when the clay is completely 
dispersed and when water is present in suf- 
ficient quantities to fill the space between 
all of the particles to a uniform degree of 
thickness. The thickness will determine the 
viscosity of the plastic state. The ability of 
the clay to attract water will be determined 
by the type of clay and its charge (cation 
exchange capacity) which in turn will be 
determined by the characteristics of its 
crystal lattice and internal and external sur- 
face area. 

(2) Exchangeable magnesium. The amount of 
exchangeable magnesium, which has the 
maximum observed potential dispersing 
power, is limited in its dispersing power by 
the amount of exchangeable calcium (a 
flocculating agent) present or by the 
amount of organic matter, which increases 
dispersive properties of magnesium by in- 
creasing its hydration. 

(3) Organic matter. The amount and nature 
of the organic matter present in the soil 
have a maximum potential as a co-dispers- 
ing agent. The dispersing power of the 
magnesium is modified by the amount of 
organic matter present in the soil. 


One of the observed characteristics of the 
gray hydromorphic soils is that exchangeable 
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magnesium occupies 30 or more per cent of 
the cation exchange capacity. It has been 
observed that soils having this level of mag- 
nesium saturation always possess a high 
degree of plasticity when the calcium—mag- 
nesium ratio approaches equivalence. Since 
neither the per cent magnesium saturation 
nor the calcium—magnesium ratio is corre- 
lated with the plastic number of the soil, it is 
believed that neither of these factors is 
limiting. The per cent organic matter and 
the cation exchange capacity of the soil are 
correlated to a high degree to the plastic 
number. This would indicate that the two 
main factors involved in the development of 
the plastic properties are the amount of 
organic matter present and the inherent 
properties of the clay which is a montmoril- 
lonite type of clay mineral. The clay fraction 
of the gray hydromorphic soils does not 
possess an excessive electrical charge which 
can cause dispersion. The dispersion of the 
gray hydromorphic soils appears and disap- 
pears as the exchangeable magnesium, the 
organic matter, and the water hulls of hydra- 
tion are added or removed. 


SUMMARY 


The gray hydromorphic soils of the Ha- 
waiian Islands are capable of becoming dis- 
persed and plastic when the per cent mag- 
nesium saturation exceeds 30 per cent in the 
presence of organic matter, providing the 
ratio of exchangeable calcium to exchange- 
able magnesium is approximately unity. 

The calcium—magnesium ratio and the per 
cent magnesium saturation are not correlated 
with the plasticity of the soil. The content of 
organic matter and the cation exchange 
capacity of the soil are significantly related to 
the development of the plastic properties. 

A decrease in the amount of exchangeable 
magnesium present or the removal of the 
organic matter from these soils increases the 
rate of percolation of water through these 
soils, which indicates a decrease in its degree 
of dispersion. Since all soils do not respond 





in this manner, the inherent properties of the 
clay must be responsible for these attributes. 
The clay has been identified as a montmoril- 
lonite type by differential thermal methods. 
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A New Variety of Pandanus and a New Species of Fimbristylis 
from the Central Pacific Islands. Pacific Plant Studies No. 11' 


HAROLD ST. JOHN? 


INTRODUCTION 


SINCE 1945 THE WRITER has made three ex- 
peditions to the small islands of the Central 
Pacific. The first, in 1945, was backed by the 
University of Hawaii; the second, in 1946, by 
the University of Hawaii and the Pacific 
Science Board; the third, in 1949, by the 
Donaldson Expedition of the Atomic Energy 
Commission. On these trips a number of 
novelties were collected which are worth 
putting on record. 


PANDANACEAE 


Pandanus odoratissimus. L. f. var. novo- 
caledonicus (Martelli) comb. nov. P. tec- 
torius Parkinson var. novo-caledonicus Mar- 
telli, Webbia 4(2): 412-413, 1914; 4(1): 
34, table 12, figs. 1-2, 1913. 


Marshall Islands: Eniwetok Atoll, Runit 
Islet, s. e. islet of, in thicket on coral sand, 
3 m. alt., tree 8m. X 3 dm., Aug. 15, 1949, 
St. John 23,840. 


L. f. var. 
guineensis (Martelli), St. John, 
Sci. 5(3): 280, 1951. 


Marshall Islands: Eniwetok Atoll, Rujoru 
Islet, in scrub forest on coral sand, 4 m. alt., 


Pandanus odoratissimus novo- 


Pacific 


'This is the eleventh in a series of papers designed 
to present descriptions, revisions, and records of 
Pacific island plants. The preceding papers were pub- 
lished as: Bernice P. Bishop Mus., Occas. Papers 17(7), 
1942; 17(13), 1943; 18(5), 1945; Amer. Fern Jour. 35: 
87-89, 1945; Torrey Bot. Club, Bul. 73: 588, 1946; 
Pacific Sci. 1(2): 116, 1947; 2(2): 96-113, 1948; 2(4): 
272-273, 1948; 5(3): 279-286, 1951; Webbia 8: 225-228, 
fig. 1, 1951. 

*Chairman, Department of Botany, University of 
Hawaii. Manuscript received June 1, 1950. 


tree 8 m. X 2 dm., Aug. 13, 1949, St. John 
23, 811; Runit, s.e. isthmus, on sand with low 
Scaevola frutescens, 2 m. alt., only one tree 
7m.X2 dm., Aug. 15, 1949, St. John 23,842; 
also on Aniyaanii Islet, St. John 23,715; and 
Rigili Islet, St. John 23,753. 


CYPERACEAE 
Fimbristylis atollensis St. John 
§ Dichelostylis. Figs. 1, 2. 


nov. 


Sp. 


DESCRIPTIO TYPI: Perennis caespitosa, cul- 
mis 25-38 cm. altis erectis striatis angulosis 
compressis laevibus glabris 0.3-1.2 mm. 
latis, foliis omnibus basilaribus pluribus con- 
gregatis adscendentibus divergentibusve, eis 
plantarum maturarum % ad ¥ longis quam 
culmas, foliis 4-14 cm. longis 0.6-1.2 mm. 
latis pallide viridibus coriaceis rigidibus, 
pagina superiora infra media late canaliculata 
supra minus canaliculata et ad apicem plana, 
marginibus minute remoteque adpresse api- 
culato-serrulata, apice irregulariter oblique- 
que truncato et grande apiculato-serrulato, 
inflorescentiis decompositis, bracteis tribus 
inferioribus glabris laminiferis 5-15 mm. 
longis quam spicas_ sessiles longioribus, 
radiis 5-8 valde inaequalibus 0.2-4.0 cm. 
longis laevibus compressis in utrinque latere 
valde 4—5-angulosis circa 45° adscendentibus, 
brevioris simplicibus in apice 1, 2, vel 3 
spiculis sessilibus gerentibus, longioribus 
compositis in apice plerumque 3 spiculis 
gerentibus mediale sessile, spiculis lateralibus 
sessilibus subsessilibus vel pedunculo ad 4 
mm. longo affixis etiam 2-4 radiolis 3-18 mm. 
longis gerentibus eis cum 3 (vel 2) spiculis 
sessilibus terminalibus, bracteolis pluribus 
stramineis exteriore laminifera sed quam 
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Fic. 1. Fimbristylis atollensis St. 


spiculam breviore, spiculis 3-7 mm. longis 
1.3—-1.8 mm. latis ovoideis vel lanceo-ovoideis 
acutis, rhachillis cum alis transversalibus 0.5 
mm. longis brunneis ellipticibus margine 
scarioso, cicatricibus lunatis, glumis spiral- 
ibus imbricatis 1.5-1.7 mm. longis rhom- 
boideo-suborbicularibus glabris lucidis brun- 
neis marginibus superioribus protrudentibus 
albis hyalineis, carina crassa paene ad apicem 
prominente, nervis lateralibus 2-4 uno latere 
approximatis longituditer parallis brevibus 
inconspicuis, staminibus 2, filamentis 1.2 
mm. longis ligulatis hyalineis, antheris 0.5— 
0.6 mm. longis oblongo-linearibus subacutis, 
stylo glabro 0.5-0.8 mm. longo in basi dila- 
tato conico, stigmatibus 2 divergentibus 0.7— 
0.9 mm. longis filiformibus, achaeneis 0.5— 
0.6 mm. longis turbinatis crasse plano- 
convexis laevibus sine striatis obscure fuscis 
basi truncata apice lato subtruncato, latere 
convexo rotundato. 

DESCRIPTION OF ALL SPECIMENS: Densely 
caespitose perennial; stems 25-60 cm. tall, 


John, circles on known localities. 


erect, angular striate, compressed and flat- 
tened throughout, the surface smooth and 
glabrous, 0.3—1.3 mm. wide; leaves all basal, 
several, crowded, ascending or later diverg- 
ing, those of mature clumps 4—% the length 
of the culms, 2-38 cm. long, 0.5—2.8 mm. 
wide, pale green, coriaceous, rigid, the upper 
side wide-channeled below the middle, above 
the middle more shallowly so and towards the 
tip flat, the margin minutely and remotely 
apiculate appressed serrulate, the apex irregu- 
larly obliquely truncate and coarsely apicu- 
late serrulate; inflorescence decompound; the 
3 or 4 lower bracts glabrous blade-bearing 
5-30 mm. long, exceeding the 1-3 central 
sessile spikes; rays 3-8 in number, very un- 
equal 0.2-4.0 cm. long, smooth, flattened 
with 4-5 strong angles on a side, ascending 
at about 45° to the axis, the shorter ones 
simple, bearing at their tips 1, 2, or 3 sessile 
spikelets; the longer rays compound, bearing 
at their apices mostly 3 spikelets, the central 
one sessile, the lateral ones sessile, subsessile, 
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or with peduncles up to 4 mm. in length, 
also bearing 2—4 raylets 3-18 mm. long which 
terminate in 3 (or 2) sessile spikelets; bract- 
lets several, stramineous, the outer blade- 
bearing but shorter than the spikelet; spike- 
lets 3-7 mm. long, 1.3-1.8 mm. wide, ovoid 
or lance-ovoid, acute, in age or post maturity 
to 10 mm. long, cylindric; rhachilla with 
transverse wings which are 0.5 mm. long, 
brown, elliptic, scarious margined; fruit scar 
lunate; scales spirally imbricate, 1.2-1.7 mm. 
long, rhomboid-suborbicular, glabrous, shin- 
ing, brown except for the white hyaline upper 
exposed lateral margins, the midrib thick- 
ened, prominent almost to the tip, lateral 
veins 2—4 on a side closely parallel to the mid- 
rib, short, obscure; stamens 2, the filaments 
1.2 mm. long, ligulate, hyaline; anthers 0.5— 
0.6 mm. long, oblong-linear, subacute; style 
glabrous 0.5—0.8 mm. long, dilated and conic 
at base; stigmas 2, diverging, 0.7-0.9 mm. 
long, filiform; achene 0.5-0.6 mm. long, 
turbinate, thick plano-convex, without ridges, 
lines, or mottlings, but dull fuscous and in 
strong light with a few shining points from 
lenticular epidermal cells, but the general sur- 
face dull, the base truncate, the apex broad, 
subtruncate, the convex side full and rounded. 
(Very rarely there is a flower with 3 stigmas 
and it produces a trigonous achene sharply 
angled on the distal side.) 

TYPE: Marshall Islands: Eniwetok Atoll, 
Aniyaanii Islet, 3 m. alt., in coral sand, tufts 
1 dm. across, Aug. 8, 1949, Atomic Energy 
Commission, Donaldson Expedition, Harold 
St. John 23,721 (Bishop Museum). 


Specimens Examined 
LINE ISLANDS 


Fanning Island: generally distributed in 
open places, el. —7 m., July 31, 1922, S. C. 
Ball 8; on waste land around copra station, 
July 31, 1924, E. Christophersen 17; Dec., 1924, 
G. P. Wilder 3. 

Washington Island: in moist soil, Aug. 13, 
1924, H. F. Bergman 77. 
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Rakahanga Island: sandy soil, open grou id, 
dry, sea level, Mar. 10, 1927, G. P. Wilder * 36. 


MARSHALL ISLANDS 


Eniwetok Atoll: Bogon Islet, tufts on coral 
sand, 2 m. alt., Aug. 11, 1949, H. St. John 
23,771; Engebi (as Engabi) Island, Aug. 21, 
1944, E. H. Bryan Jr.; Runit Islet, rare, tufts 
on coral sand, 4 m. alt., Aug. 15, 1949, H. St. 
John 23,849. Also observed in 1949 by St. 
John on Aomon, Aniyaanii, Japtan, and Eni- 
wetok Islets. 

Bikini Atoll: Bikini Island, Crossroads 
Expedition, Mar. 30, 1946, W. R. Taylor 
46-1098. 

Rongelap Atoll: Rongelap Island, Cross- 
roads Expedition, July 21, 1946, W. R. Taylor 
46-1470; Eniwetok Island, June 16, 1946, 
W. R. Taylor 46-1362. 

Likiep Atoll: Likiep Island, tufted, in coral 
gravel, common, Aug. 28, 1946, H. St. John & 
R. S. Cowan 21,776, vernacular 
“pérérlitchman.” 

Ailuk Atoll: Ailuk Island, in coral sand, 
common, Aug. 30, 1946, H. St. John & R. S. 
Cowan 21,833, vernacular name ‘‘dilitchman’’; 
Marme Island (south of Marappu Island), 
tufts on open sand, Aug. 31, 1946, H. Sv. 
John & R. S. Cowan 21,868. 

Mejit Island: in wet Cyrtosperma pit, Sept. 3, 
1946, H. St. John & R. S. Cowan 21,940, ver- 
nacular name ‘“‘berelitchman.’’ Doubtless the 
collection, ‘‘bei dem Handlerplatz, Mejijt, 
(K. Gibbon n. 1076),”’ listed by Kiikenthal (in 
Engler’s Bot. Jahrb. 59: 5-6, 1924) as F. 
glomerata f£. spathacea, will prove to be of this 
new species; also the record from Jaluit 
(Finsch n. 4); and perhaps that from Ponape 
(Ledermann n. 13,979). 

Wotje Atoll: Ormed Island, abundant 
throughout island, Sept. 4, 1946, H. St. John 
G R. S. Cowan 22,039, vernacular name 
“drelitchman.”’ 

Aur Atoll: Tabal Island, in open sand by 
shore or in open woods nearby, Dec. 17, 
1945, H. St. John 21,399, vernacular name 
“wujoit’’ [=a grass]. 


name 
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FiG. 3. Fimbristylis cymosa R. Br., type (Brit. Mus.), Iter Australiense 1802-5, Carpentaria, R. Brown 5,959 


Kwajalein Atoll: Ebeye Island, near s.end name “‘merelijiman.”’ 
in garden, spontaneous, Aug. 3, 1944, E. H. Ebon Atoll: Ebon Island, Chittakain, tufted 
in coral sand, abundant, Sept. 11, 1946, H. St. 

John & R. S. Cowan 22,182, vernacular name 


Bryan Jr. 
““berelitchman.”’ 


Namu Atoll: Namu Island, Aug. 16, 1946, 
H. St. John & R. S. Cowan 21,607, vernacular 
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GILBERT ISLANDS: 


Tarawa Atoll, Oct. 1944, Sgt. C. E. R. 
Cameron. 

Tabite Ue A Island [Tapeteuea Atoll]: in 
clumps, abundant lagoon side, perfumed 
roots used to perfume grass skirts, Nov. 5, 
1948, K. Luomala 11, vernacular name ‘“‘te 
uteute te mane’’ [=the male grass]. 

Rotuma Island: Huo, Oinafa District, alt. 
10 ft., by shore, tufted, in crevices of sea 
cliffs and basalt ledges, July 26, 1938, H. St. 
John 19,282, vernacular name “‘pupu’’; Haua 
Meamea Island, sea cliff, tufted, in crevices 
of basalt, alt. 15 ft., Aug. 1, 1938, H. St. John 
19,370. 


CAROLINE ISLANDS: 


Kusaie Island, Mot, herb, flower brown, 
grows on shady soil, Jan. 26, 1936, M. Taka- 
matsu 448. 

Pingelap Island: in woods by lagoon beach, 
Dec. 27, 1945, H. St. John 21,491, vernacular 
name “‘rosakai.”’ 

Truk Islands: Truk, sandy soil near sea- 
shore, CIMA Expedition, Sept. 24, 1947, 
C. C. Y. Wong 129, vernacular name ‘‘ene- 
nikk6.”’ 

This plant is common on the atolls of the 
Central Pacific and has often been collected. 
It has customarily been identified as F. 
cymosa R. Br., but that species, described from 
the Gulf of Carpentaria and Prince of Wales 
Islands, has the spikelets single or on longer 
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inflorescences with less than half of them 
paired; scales ovate, the 3 lateral veins on 
each side strong; stigmas 3, and 0.5 mm. 
long; and the achenes oblong-obovoid, 
trigonous but somewhat plano-convex, whit- 
ish brown, transversely rugulose. It is a 
member of the section Trichelostylis, and the 
series Glomeratae. On the other hand, F. 
atollensis has the spikelets 3 (or 2) at a node, 
1.3-1.8 mm. wide; scales rhomboid-subor- 
bicular, the lateral veins 2-4 on a side, short, 
obscure, closely parallel to the midrib; stig- 
mas 2 and 0.7—0.9 mm. long; and the achenes 
turbinate, thick plano-convex, dull fuscous, 
without ridges, lines, or mottlings. This new 
species falls into quite a different position in 
the genus, in the section Dichelostylis and into 
series B** (Clarke, Kew Bul. 106, 1908). The 
several species in this series are strikingly 
different, but it seems that the closest is F. 
macrostachya Boeck. of Port Darwin, Nothern 
Territory, Australia. This differs in having 
the leaves plane above; scales rigid, strongly 
mucronate, many striate, stramineous; Ovary 
long stipitate; and the style densely ciliate. 
On the other hand, F. atollensis has the leaves 
channeled above, the scales brown, scarious, 
broadly obtuse, only the midrib prominent; 
ovary sessile, and the style glabrous. 

The type of F. cymosa R. Br. was recently 
critically studied by the writer at the British 
Museum of Natural History in London. A 
photograph of the type sheet is included 
(Fig. 3). 
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Notes on the Mosquitoes of Nissan Island, Territory of New Guinea’ 


MARSHALL LAIRD? 


NISSAN ISLAND, also known as Green Island, 
Sir Charles Hardy Island, or Los Caimanes, 
lies approximately halfway between the 
Solomon Islands and the Bismarck Archi- 
pelago. Some 50 miles east of southern New 
Ireland (Bismarck Archipelago) and 40 miles 
northwest of Buka (northern Solomons), it is 
in line with the main chain of the Solomons. 
The island is an elevated atoll, the seaward 
cliffs of the eastern side, in places upwards of 
100 feet in height, owing their formation to 
gentle tilting associated with the elevation 
(Davis, 1928). An area of about 7 miles by 
4 miles is enclosed by the atoll rim, which is 
never more than a mile, and often only a few 
hundred yards, in width. Before its military 
occupation Nissan was densely bushed, with 
the exception of two coconut plantations and 
a few native clearings. Some earlier accounts 
have overestimated the size of the island. 
Thus Schmiele (1891) speaks of it as being 
15 miles in diameter with a rim 2 or 3 miles 
wide, and Hartert (1926) gives its dimensions 
as ‘about 27 km. long and 21 wide.”’ 

Nissan was held by the Japanese from 1942 
to February, 1944, when an Allied force 
which included the Third New Zealand 
Division recaptured it. Two airstrips were laid 
down, and the island was used as an Allied 
air base until the middle of 1945. The local 
incidence of Anopheles and malaria being high, 
strict mosquito control was maintained 
throughout the military area during this 
period. Thus the initial malaria rate was low, 
only 46 cases being recorded among 6,922 





‘Royal New Zealand Air Force Entomological 
Bulletin No. 8. Authorized by Chief of Air Staff. 
Manuscript received September 4, 1951. 

"Entomologist, Medical Branch, Royal New Zealand 
Air Force. 


New Zealand troops during the 3-month 
period from the landing until the departure 
of the Division in May, 1944. During the re- 
mainder of the Allied occupation, cases of 
primary malaria were infrequent and were 
usually traceable to infection outside the 
controlled area. 

When Nissan was abandoned as an opera- 
tional base, malaria control had been in force 
for almost a year and a half. The material 
discussed below was collected during a 10- 
day visit to the island in September, 1945. It 
was of particular interest to note how rapidly 
and completely Anopheles had reoccupied the 
abandoned base in the 2 months which had 
elapsed since the cessation of mosquito con- 
trol activities. 

Three species of mosquitoes have previous- 
ly been recorded from Nissan: Anopheles 
(Myzomyia) farauti Laveran, recorded by 
Perry (1945); Tripteroides (Tripteroides) nis- 
sanensis Lee, described from material collected 
by L. J. Dumbleton; and Aédes (Finlaya) 
kochi (Dénitz), recorded by Marks (1947) 
from material collected by L. J. Dumbleton. 

T. nissanensis was not recorded in the present 
survey. The other two species and the follow- 
ing four additional ones were collected: 
Aédes (Stegomyia) quasiscutellaris Farner and 
Bohart, Aédes (Aédes) carmenti Edwards, Armi- 
geres breinli (Taylor), and Culex (Culex) an- 
nulirostris Skuse. 


THE BIOLOGY OF MOSQUITO LARVAL HABITATS 

The vegetation of ground pools on the 
overgrown Tangalan plantation closely re- 
sembled that of similar pools in New Britain 
(Laird, 1947) and the Solomons. Paspalum 
conjugatum Berg., Echinochloa colona O. 
Kuntze, and Eleusine indica Gaerter were the 
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usual marginal grasses. As at Jacquinot Bay, 
New Britain, clumps of Pennisetum macro- 
stachyum (Brongn.), Clitoria sp. (Papilion- 
aceae), and Cucumis sp. (Cucurbitaceae) were 
also commonly present. Algal mats were com- 
posed mainly of the green algae Spirogyra and 
Hormidium or the blue-greens Oscillatoria, 
Anabaena, and a member of the Chroococ- 
caceae. 

Hemipterans of the families Notonectidae, 
Gerridae, and Veliidae, a small dytiscid beetle 
of the genus Bidessus, nymphs of Odonata, 
and developmental stages of Chironomidae 
(Diptera) comprised the usual macrofauna 
associated with mosquitoes in long-estab- 
lished ground pools. There was insufficient 
time available for studying the significance 
of any of these arthropods as predators of 
developing mosquitoes. Webs of spiders be- 
longing to the genera Epeira and Carepalxis 
often spanned portions of ground pools and 
such artificial larval habitats as oil drums. On 
several occasions remains of adult Anopheles 
farauti and Culex annulirostris were found in 
these webs. 


NOTES ON THE BIONOMICS OF THE 
MOSQUITOES COLLECTED 


Anopheles farauti Laveran, 1902, Soc. de 
Biol., Compt. Rend. 54: 908. 


At the time of the survey there were 18 
ground pools of a semipermanent nature in 
the abandoned RNZAF area in Tangalan 
plantation. Sixteen of these pools held de- 
velopmental stages of A. farauti. Although 
many of them were exposed to direct sun- 
light and contained predaceous insects, shade 
and sheicer were afforded the anophelines by 
marginal and emergent ‘vegetation, floating 
masses of green and blue-green algae, and 
surface debris. The other two pools were 
without vegetation other than felted, bottom- 
dwelling algae. Although numerous other 
arthropods were present in these, mosquitoes 
were absent. The presence of predators to- 
gether with the lack of sheltering vegetation 
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probably explained the absence of ao. a 
phelines from these two pools. | ‘ 


Larvae of Culex annulirostris were always . 
associated with those of A. farauti in «he ( 
ground pools examined. Estimates of the ( 
hydrogen-ion content of the water of these 
larval habitats made with nitrazine paper | 
ranged from pH 5.5 to pH 7.0 and averaged | 
pH 6.5. During the daytime the water tem- 
perature averaged about 33°C. and once was . 
recorded as 41°C. in an exposed situation. In J 
this last case, all the larvae of both C. annu/i- 
rostris and A. farauti present were sheltering 
in the shade afforded by floating coconut 
husks and an oil drum half-submerged in the 
water. The average larval population of A. 
farauti per square foot of water surface (50 
counts) was 75, early instars outnumbering 
fully developed larvae by about five to one. 

On one occasion numerous anopheline 
larvae were found in association with those of 
C. annulirostris and Aédes quasiscutellaris in a 
44-gallon drum half-filled with water, shaded 
by the eaves of an abandoned hut. The water 
was Cloudy and its hydrogen-ion content was 
pH 6.0. Many larvae and pupae of Chiro- 
nomidae were associated with the mosquitoes. 
A. farauti was recorded from only one other 








artificial larval habitat on Nissan, when seven 
fully developed larvae and one pupa were J 
found, together with 25 larvae and pupae of 
A. quasiscutellaris, in a tin can shaded by tall 
grasses and containing 300 cc. of rain water. 
Numerous adult females of A. farauti were 
captured at the camp each evening. In addi- 
tion, many specimens of both sexes were 
taken by sweeping the marginal grasses . 
around larval habitats during the daytime 
with a hand net. 








Aédes (Finlaya) kochi ( Dénitz, 1901), Insek- 
ten-Borse 18: 38. 


Developmental stages were found in water 
held in the leaf axils of most of the taro plants 
(Colocasia sp.) examined. This water was al- 
ways clear, the hydrogen-ion content ranging 
from pH 6.0 to pH 7.0, and the water temper- 
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ature averaging 29°C. (some 2° less than the 
shade air temperature) during the daytime. 
The average population of A. kochi (50 
counts) was five larvae and pupae per cubic 
centimetre of water. The largest number re- 
corded in one leaf axil was 136 (81 early instar 
larvae, 43 late instars, and 12 pupae) in 15 cc. 
of water. Developmental stages of Chiro- 
nomidae were commonly found in associa- 
tion with those of A. kochi. Large numbers of 
small ants were once noticed swarming over 
the leaf and stem surfaces down to the edge 
of a small pocket of water (about 2 cc.) in a 
taro leaf axil. The water held two early instar 
and three late instar larvae of A. kochi, which 
were promptly seized upon by the ants when 
the water was drained away by means of a 
knife cut. 

A. kochi females were abundant at the 
camp during the evenings, and featured 
prominently in biting collections made from 
dusk until about 11:00 P.M. 


Aédes (Stegomyia) quasiscutellaris Farner 
and Bohart, 1944, Biol. Soc. Wash., Proc. 
57: 120. 


Like other members of the scutel/aris group, 
Aédes quasiscutellaris breeds readily in domes- 
tic situations. Developmental stages were 
collected from a variety of habitats, for the 
most part domestic in nature. These included 
44-gallon drums, an old water tower, truck 
tyres lying flat on the ground, tin cans, coco- 
nut husks, and tree holes. In drums and tanks 
they were often associated with Culex annuli- 
rostris, and once with Anopheles farauti as well. 
Many larvae of A. quasiscutellaris and C. 
annulirostris were found in a flour drum full 
of water in the dark interior of a shed. A. 
quasiscutellaris was never found in association 
with other species of mosquitoes in such 
larval habitats as water held in truck tyres, 
coconut husks, and tree holes. 

The water temperature in larval habitats of 
A. quasiscutellaris was generally some two or 
three degrees Centigrade above that of the 
shade air temperature at midday. In one such 
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habitat, a 44-gallon drum standing in an ex- 
posed situation at the edge of one of the air- 
strips, the midday water temperature was 
found to be 36°C. The hydrogen-ion content 
of water holding developmental stages of this 
species ranged from pH 5.5 to pH 6.5. 

Chironomidae were constantly associated 
with A. quasiscutellaris throughout its range 
of larval habitats, and adults and larvae of 
dytiscid beetles (Bidessus sp.) were sometimes 
plentiful. The presence of the latter insects 
did not appear to have any appreciable effect 
on the numbers of Aédes present. 

Adults of A. quasiscutellaris were not 
troublesome during the evenings, but bit 
constantly in shady places near larval habitats 
during the daytime. 


Aédes (Aédes) carmenti Edwards, 1924, Bul. 
Ent. Res. 14: 388. 


No breeding places were ever discovered. 
Adult females were common and bit readily 
in shady jungle during the daytime. A few 
were captured in a lighted room in the early 
evening. 


Armigeres breinli (Taylor, 1914), Roy. 
Ent. Soc., London, Trans. 1914: 186 (Neo- 
Squamomyia). 


Developmental stages were commonly 
found in coconut husks which had been 
pierced for drinking purposes. These husks 
had a small hole in one place only, and held 
water of a yellowish colour heavily charged 
with decomposing copra. They were usually 
shaded from direct sunlight by grasses, and 
the water within them attained an average 
midday temperature of 28°C., some 3° less 
than the prevailing shade air temperature. 
Water emptied from these husks frequently 
held a wriggling mass of larvae and pupae of 
A. breinli. In one case 363 early instar larvae, 
119 late instars, and 41 pupae were counted 
in 250 cc. of water from a single husk. No 
other mosquitoes were associated with A. 
breinli in any of the larval habitats examined, 
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but hover-fly larvae (Syrphidae) were some- 
times present. 

The species was troublesome in the shade 
of abandoned buildings and at the jungle’s 
edge throughout the day, especially so in the 
late afternoon. On one occasion numerous 
A. breinli together with a few Aédes quasi- 
scutellaris were noticed biting two domestic 
cats resting in the shade of a wall at midday. 


Culex (Culex) annulirostris Skuse, 1889, 
Linn. Soc. N. S. Wales, Proc. 13: 1737. 


Collections were made from 26 larval habi- 
tats, 16 of these being the ground pools 
utilized by Anopheles farauti. C. annulirostris 
was recorded from water in 44-gallon drums 
four times: once alone, twice in association 
with developmental stages of Aédes quasi- 
scutellaris, and once with both this species 
and Anopheles farauti. Larvae were also found 
with those of A. quasiscutellaris in the flour 
drum indoors previously mentioned. The 
other larval habitats noted were truck tyres 
(twice), an exposed wheelbarrow holding a 
few inches of rain water (the midday temper- 
ature of which was recorded as 40°C.), a pool 
on the steel tray of an abandoned truck, and 
water held in the folds of a self-sealing rubber 
petrol tank. In the latter cases larval Chirono- 
midae were the only other arthropods present. 

C. annulirostris was the most abundant and 
most troublesome mosquito during the 
earlier part of the evening. Adults of both 
sexes were attracted in large numbers to 
lighted huts. They were also collected during 
the day, together with Amopheles farauti, by 
sweeping the vegetation bordering ground 
pools. 


DISTRIBUTION 


Four of the seven mosquito species now 
listed from Nissan are common to the Solo- 
mon Islands and the Bismarck Archipelago: 
Anopheles farauti occurs throughout both 
island chains (Lee and Woodhill, 1944; Bel- 
kin et al., 1945; Laird, 19464); Aédes carmenti 
is common to the Solomons (Edwards, 1924; 
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Paine and Edwards, 1929), New Ireland 
(Edwards, 1925), and New Britain (Laird, 
1946); Armigeres breinli is known from the 
Solomons (Paine and Edwards, 1929) and 
New Britain (Laird, 1946); and Culex annulj- 
rostris occurs throughout the South Pacific. 
C. annulirostris is widespread in the Solomons 
(Edwards, 1924) and has been collected in 
New Britain (Laird, 1946). 

Of the other three species, one is indi- 
genous but closely related to a species found 
in both island groups, one has not been re- 
corded with certainty from the Solomons, and 
one does not occur in the Bismarck Archi- 
pelago. Lee (1945) states that Tripteroides 
nissanensis is Closely allied to T. guasiornata 
(Taylor), which occurs in the Solomons (Bel- 
kin, 1945) and New Britain (Hill, 1925; 
Laird, 1946). <Aédes quasiscutellaris occurs 
throughout the Solomons (Farner and Bo- 
hart, 1945), but in the Bismarck Archipelago 
its place is taken by Aédes scutellaris (Walker) 
(Stone and Farner, 1945; Stone, 1947). Aédes 
kochi is a common mosquito in the Bismarcks 
where it is known from New Ireland (Taylor, 
1934) and New Britain (Hill, 1925; Laird, 
1946). There is no certain record of this 
species from the Solomons, and Marks (1947) 
states that Nissan is probably near its eastern 
limit. 


MEDICAL SIGNIFICANCE 


Malaria: Anopheles farauti is the principal 
vector of Plasmodium in the Solomons (Perry, 
1945) and an important vector in the Bis- 
marck Archipelago (Heydon, in Lee and 
Woodhill, 1944). 

Filariasis: Anopheles farauti is claimed to be 
the most important vector of Wauchereria 
bancrofti in the Solomons (Anon., 1944). 
Aédes kochi (Marks, 1947) and Culex annuliro- 
stris (Anon., 1944) may also act as vectors for 
this parasite. 


SUMMARY AND CONCLUSIONS 


The mosquito control measures practised 
on Nissan Island throughout the period of 
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Allied military occupation included weekly 
larvicidal treatment of all ground pools with- 
in the camp areas. Over the latter (and major) 
part of the period, 5 per cent DDT in Diesel 
oil was used for this purpose. From the fact 
that the pools examined in the present survey 
already supported thriving populations of 
various arthropods two months after the ces- 
sation of mosquito control activities, it is 
apparent that the residual effect of this treat- 
ment was short-lived. This was probably 
largely due to tropical downpours flushing 
away the DDT-Diesel oil emulsion from the 
pools. The rapidity with which Anopheles may 
reoccupy an area from which it has been 
temporarily excluded by control measures is 
well illustrated by the fact that all suitable 
larval habitats for Anopheles farauti in the old 
camp areas held heavy populations of this 
species when the survey was conducted. It 
may be that the presence of such large num- 
bers of anopheline larvae (average: 75 per 
square foot of water surface) represented a 
temporary population peak made possible by 
the fact that the normal biological balance 
between A. farauti and its natural enemies had 
not yet been restored, because of the longer 
time required for the rebuilding of sufficiently 
heavy populations of such predators as 
Zygoptera, Coleoptera, and Gerridae to keep 
breeding of the anopheline in check. 

The following mosquitoes are recorded 
from Nissan Island for the first time: Aédes 
(Stegomyia) quasiscutellaris Farner and Bohart, 
Aédes (Aédes) carmenti Edwards, Armigeres 
breinli (Taylor), and Culex (Culex) annuliros- 
tris Skuse. 

Of the seven species of mosquitoes now 
known from Nissan, four are common to the 
Solomon Islands and the Bismarck Archi- 
pelago, one is indigenous, and two are other- 
wise restricted to the Solomons and the Bis- 
marck Archipelago respectively. 
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The Aedes Mosquitoes of the Philippine Islands 


Il. Subgenera Skusea, Christophersiomyia, Geoskusea, Rhinoskusea, 
and Stegomyia (Diptera, Culicidae)' 


KENNETH L. KNIGHT AND WILLIAM B. HULL? 


INTRODUCTION 


THIS IS THE SECOND of a series of three papers 
dealing with the Aedes fauna of the Philippine 
Islands. Part I (Knight and Hull, 19514) con- 
tained the general introduction, the keys to 
the adults and larvae, and the treatments of 
the species belonging to the subgenera 
Mucidus, Ochlerotatus, and Finlaya. The part 
given here reports on the species of the sub- 
genera Skusea, Christophersiomyia, Geoskusea, 
Rhinoskusea, and Stegomyia. 

All of the necessary introductory informa- 
tion is given in Part I and only the explana- 
tions necessary for an understanding of the 
abbreviations and symbols used are repeated 
here. 

A dagger (+) denotes types that have been 
examined by us. 

The following abbreviations are used in 
the descriptions. Adult: apn, anterior pro- 
notal lobe; ppn, posterior pronotal lobe. 
Larva: isc, inner or upper caudal hair of the 
anal segment; osc, outer or lower caudal hair 
of anal segment; /A, lateral hair on anal plate. 

Figures are not drawn to scale. 

The following abbreviations are used in the 
species distribution sections to denote the 
present locations of specimens examined. 
A.N.S.P., Academy of Natural Sciences of 

'The opinions or conclusions contained herein are 
those of the authors and are not to be construed as 
official or reflecting the views of the Navy Department 
or of the naval service at large. Manuscript received 
October 23, 1951. 

*Naval Medical Research Institute, Bethesda, Mary- 


land. Lieutenant Commander and Lieutenant, 
spectively, MSC, USN. 
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Philadelphia; C.A.S., California Academy of 
Sciences; U.S.N.M., U. S. National Museum; 
B.M., British Museum (Natural History); 
C.C., Cornell University; R.K.L., specimens 
from the collection of Naval Medical Re- 
search Unit No. 2 on which nothing has been 
previously published and which are now de- 
posited in the U. S. National Museum, the 
Johns Hopkins University, the California 
Academy of Sciences, the British Museum, 
and the Knight collection. 


SYSTEMATICS 
Subgenus SKUSEA Theobald 


1903. Skusea Theobald, Mon. Cul. 3: 291. 
Genotype: pembaensis Theobald (Africa). 


ADULT: Distinguished from all the other 
subgenera in the Philippines by the combina- 
tion of being without special markings on the 
legs and scutum; having the male palpi as 
long as, or slightly longer than, the proboscis; 
and having the scales of the vertex and scutel- 
lum broad and flat. Other characters are: 
Dark species without special ornamentation. 
Male palpus straight, slender, a very few short 
hairs at the apices of the distal three segments. 
Dorsocentral and acrostichal bristles present. 
Paratergite not scaled. Lower mesepimeral 
bristles absent. Fore and mid-tarsal claws of 
male unequal, the smaller claw with a very 
small tooth; hind claws equal, simple. Tarsal 
claws of female equal, simple. Terminalia: 
Basistyle rather short and broad, with an 
apical lobe and with complicated basal lobes; 
dististyle appendage apical. Mesosome sim- 


7) 
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ple, tapered apically to a sharp point, outer 
portion more heavily sclerotized. Claspettes 
absent. 

LARVA: Separable from all the other aedine 
subgenera in the Philippines by the combina- 
tion of the following: Antennal hair short, 
single, inserted at about the apical two thirds. 
Head hair 6 directly anterior to 5, 4 mesad of 
6, 7 on a level between 5 and 6, all of them 
inserted far forward. Comb scales numerous, 
in a patch. Siphon without an acus; tuft 
single, hardly beyond middle; pecten teeth 
evenly arranged. Anal plate bare. Ventral 
brush consisting of 9-11 tufts, all but basal 
1-3 tufts borne on a laterally unconnected 
barred area. Habitat—chiefly in axils and 
stumps of nipa palms in mangrove areas, but 
also in other types of container habitats in 
mangroves. 

DISTRIBUTION: Five species are known at 
present, two of which occur in the Philip- 
pines. The others are pembaensis Theobald 
from Africa, dasyorrhus King and Hoogstraal 
from New Guinea, and /amelliferus Bohart and 
Ingram from the Caroline Islands. A. kabaensis 
Brug has been removed by us to the subgenus 
Geoskusea. 

SYSTEMATICS: The four Pacific species are 
remarkably uniform in the general details of 
the adult and the larva. However, the African 
form differs markedly in the character of the 
mesosome, having it in the form of a simple 
tube. Also, the last two palpal segments are 
slightly thickened and hairy, and the female 
has lower mesepimeral bristles. 


Aedes (Skusea) amesii (Ludlow) 


1903. Stegomyia amesii Ludlow, N. Y. Ent. 
Soc., Jour. 11: 139 (female). Type locality: 
Philippines. Oras, Samar. Tacloban, Leyte. 
Twin Peaks, Banquet, Cagayan Province, 
Luzon (Ames). Type: 1 female (holotype) 
in U.S.N.M.7 This is from Oras. No other 
type material remains. 

1908. Stegomyia Fusca Leicester (nec Osten- 
Sacken, 1877), Cul. Malaya, p. 92 (males, 
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female, larva). Type locality: Malaya. 
Klang (2 males). Pt. Swettenham (1 female) 
(Leicester). Type: 2 males, 1 female (co. 
types) in B. M.f, 1 male with terminalia 
separated. 

1917. Skusea amesiti Ludlow. Edwards, Bul. 
Ent. Res. 7: 223. Description of male from 
Malay Peninsula. Different combination. 

1925. Aedes (Skusea) amesii (Ludl.). Dyar and 
Shannon, Insecutor Inscitiae Menstruus 
13: 77, 78. In part. Different combination. 

1928. Aédes (Skusea) furvus Edwards, Bul. Ent. 
Res. 18: 274 (nom. nov. for fusca). Also, 
redescription of the male described in 1917. 

1946. Aedes (Skusea) amesii (Ludlow). Hoog- 
straal and Chamberlain, Wash. Ent. Soc., 
Proc. 48: 125. Questioningly synonymized 
furvus. First description of larva. 


ADULT: A very small dark brown species, 
with all broad dark vertex and scutellar scales 
and with small laterobasal pale spots on the 
abdominal tergites. 

Male. Wing length 2.0-2.5 mm. Head: 
Proboscis all dark-scaled; slightly longer than 
the fore femur. Palpus approximately equal to 
the proboscis (exclusive of labellum) in 
length, measured range 0.75-1.0 times as 
long; dark; a very few short hairs at the apices 
of the distal three segments. Vertex covered 
with broad scales, these dark except for a 
transverse subdorsal white band which may 
be interrupted; a line of dark upright-forked 
scales along the nape, occasionally one or 
more along the anterodorsal margin also. 
Thorax: Scutal integument grayish brown; 
clothed with narrow brown scales. Scutellum 
with a prominent dense overlapping patch of 
broad dark scales on each lobe. Apn with a 
few broad dusky scales, ppn dorsally with 
broadened dark scales. Following pleural 
areas each with a patch of broad silvery-white 
scales: propleural, dorsal sternopleural, medio- 
posterior sternopleural, and mesepimeral 
(below the hair tuft); pleural sclerites rather 
uniformly grayish brown. Legs: Dark-scaled. 
Fore and mid-tarsal claws unequal, the larger 
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one simple and the smaller claw with a single 
very small tooth which is overlooked unless a 
slide mount is made; hind tarsal claws equal, 
simple. Wings: Brown-scaled. Halter stem 
pale, knob darker and with dusky scales. 
Abdomen: Tergites dark-scaled, I and II with 
a band of white scales along the lateral mar- 
gin, III-VII with a basolateral patch of white 
scales. Sternites pale-scaled basally, brown- 
scaled apically. Terminalia (this description is 
adapted from Hoogstraal and Chamberlain, 
1946: 125. The abbreviations are those used 
in their figure): Basistyle densely clothed 
with scales and numerous long setae; a con- 
spicuous dense row of setae along the full 
length of the inner tergal margin. Basal lobe 
very large, divided into three sublobes as 
follows: a tergal sublobe (BLD) which is 
bulbous basally, constricted apically, and 
densely covered with fine hairs; a medial sub- 
lobe (BLM) with seven heavy flattened sub- 
equal filaments arising from separated elong- 
ate bases; and a stout sternal pedicel-like lobe 
(BLV) bearing two heavy flattened filaments. 
Basistyle apically with a knob-like tip, this 
extending beyond base of dististyle and 
bearing a cluster of striated pointed flattened 
filaments. Ninth tergite a narrow weakly 
sclerotized band, lacking lobes or setae. 
Female. Differs from male as follows: Pal- 
pus approximately one sixth as long as the 
proboscis. Tarsal claws equal, simple. 
LARVA: Head: Antenna .smooth; antennal 
hair single, inserted at apical third and extend- 
ing slightly beyond tip of antenna. Mouth 
brush with comb-like tips. Hair 4 with 6-10 
branches; 5 single, lightly plumose, extend- 
ing beyond the anterior margin of the head; 
6 double (rarely triple), shorter than 5; 7 with 
8-17, lightly plumose; 8 with 2-3; 9 with 3-6; 
12 with 6-9, large, finely plumose; 13 single; 
14 with 1-2; 15 with 2-3; 17 and 18 single; 
20 with about 6 fine branches; hairs 4 and 6 
well anterior to 7, 4 just within and posterior 
to 6, 5 lateral to 6. Mentum with 11-14 
lateral teeth. Thorax: Prothoracic hair 1 with 
2-4 branches. Abdomen: Dorsolateral hair on 
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I with 4-9 branches; on II with 6-12. Lateral 
hair on I single; on II with 2-5, very short; on 
III-V with 3-4; on VI with 1-2. Pentad hair 
1 with 3—5 branches; 3 with 2-4; 5 with 1-2. 
Comb with many small yellow narrow scales 
in a triangular patch, each scale rounded and 
usually slightly enlarged apically and with a 
complete fringe. Siphon with about apical 
one fifth paler than remainder; acus absent; 
index about 3.1 (after Hoogstraal and Cham- 
berlain, 1946: 128); 11-17 pale, ventrally 
fringed pecten teeth, all approximately equal 
in length; siphon hair single, finely plumose, 
inserted just beyond middle and just beyond 
apical pecten tooth, extending slightly be- 
yond apex of siphon; dorsolateral and ven- 
trolateral basal valve hairs single (occasionally 
double), unusually long. Anal plate broadly 
incomplete; /h with 1-2 branches, nearly 
twice as long as the anal plate; ssc with 7-9, 
osc single; ventral brush of 10 tufts (once 9 
and once 11, however), each tuft with 4-8 
branches, all but basal 1-3 tufts borne on a 
barred area; barred area not connected 
laterally. Anal gills bulbous or finger-like, 
broadly rounded apically; dorsal pair 1.4—-1.8 
times longer than ventral pair and 1.7-2.7 
times longer than the anal plate. 

BIONOMICS: The larvae were commonly 
collected in the axils and stumps of nipa 
palms in and along mangrove areas. Less 
commonly, they were found in tree holes, and 
once in a half coconut shell in a mangrove 
area. In the original description of fusca, 
Leicester reported collecting the larvae from 
the axils of the atap palm. 

Adults were collected, always in or at the 
margins of mangrove areas, from around 
humans, from vegetation, and from the en- 
trances of crab holes. 

DISTRIBUTION: Specimens examined. R.K.L. 
Luzon: Subic Bay, Zambales Prov. (Roze- 
boom, MacMillan). Samar: Osmena (Roze- 
boom, Laffoon, Knight). Guirang (Zolick, 
Knight). Leyte: Hibuanurem Village (Knight, 
MacMillan). Palawan: Iwahig Penal Colony 
(Laffoon). Culion (Johnson). Mindanao: 
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Maasin Village, Zamboanga Prov. (Johnson, 
Laffoon, Knight). Jolo: Jolo (Johnson, Laf- 
foon). A.N.S.P. Leyte: Tacloban (Roberts). 

Literature records. Palawan: Puerto Princesa 
(Hoogstraal and Chamberlain, 1946: 125). 
Mindoro: San Jose (personal communication 
from E. S. Ross). 

Known outside of the Philippines from 
Malaya, Sumatra, and Siam. 

DISCUSSION: The systematics of this species 
have been fully discussed by Hoogstraal and 
Chamberlain (1946: 125). On the basis of 
Edwards’ (1928: 274) description of furvus 
and the included figure of the male terminal- 
ia, they questioningly synonymized furvus to 
amesii. The synonymy was questioned be- 
cause Edwards’ figure did not show the setae 
of the apical lobe to be scale-like. 

Since the appearance of the paper by Hoog- 
straal and Chamberlain, the senior author has 
had the opportunity of comparing the male 
terminalia of the Philippine species with that 
of one of the two cotype males of furvus and 
found them to be cospecific. 


Aedes (Skusea) fumidus Edwards 
Figs. 1, 2 

1928. Aédes (Skusea) fumidus Edwards, Bul. 
Ent. Res. 18: 274 (males, females, larvae). 
Type locality: Malaya. Singapore (Given). 
Type: Male (holotype) in B. M.f Ter- 
minalia separated. 

1926. Aedes amesii (Ludl.). Edwards, Bul. Ent. 
Res. 17: 119. Larval description. 


ADULT: Closely similar to amesii. Male 
terminalia markedly different, however. 

Male. Wing length approximately 2.5 mm. 
Similar to amesii, but differing as follows: 
Palpus usually slightly longer than the pro- 
boscis. Mesepimeral scale patch confluent 
with the dorsal hair tuft. Hind femur usually 
with pale scaling ventrally on basal half of 
anterior surface. Terminalia: Basistyle densely 
clothed with scales (omitted in figure) and 
numerous long setae; a dense row of setae 
along the full length of the inner tergal mar- 
gin. Basal lobe conspicuous, divided into 
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Fic. 1. A. (Skusea) fumidus. Male terminalia (Luzon). 
a, Dorsal aspect. Scales omitted from basistyle. The 
two most ventral lobes, BLV and SAL, are omitted. 
b, Dorsal aspect of lobes BLV and SAL. 


three sublobes as follows: a tergal elongate 
strap-like sublobe (BLD), with prominent 
stout setae apically and numerous hairs 
sternally (these latter not figured); a medial 
sublobe (BLM) with four stout filaments 
arising from separate elongate bases; and a 
sternal sublobe (BLV) bearing two heavy 


flattened filaments (omitted from figure of 


terminalia but shown detached in Fig. 14). 
Basistyle sternally with a mesally directed 
setose double subapical lobe (SAL), and with 
an apical lobe (AL) that bears two slender 
elongate scales. Ninth tergite a narrow, 
weakly sclerotized band, lacking lobes or setae. 
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Female. Similar to the female of amesii, but 
differing from it (as in the males) in the color 
of the hind femoral scaling and in the extent 
of the mesepimeral scale patch. 

LARVA: Head: Antenna smooth, nearly 
uniform in diameter throughout; antennal 
hair single, fine, inserted at about distal one 
third and extending just beyond apex of an- 
tenna. Mouth brushes with comb-like tips. 
Hair 4 with 13-20 branches; 5 single, rarely 
double; 6 with 2-3 (4-5 branched in 2 speci- 
mens from Subic Bay, Luzon; coll. 1068); 7 
with 6-17; 8 double; 9 with 3—4; 12 with 5-8; 
13 and 14 single; 15 with 2-3; 17 and 18 
single; 20 with 2-6. Mentum with 11-15 
lateral teeth. Thorax: Prothoracic hair 1 with 
3-8 branches; 2 single; 3 with 3-5. Meso- 
thoracic hair 9 with 12-18 branches; 10 and 
12 single, stout, long; 11 not seen. Meta- 
thoracic hair 9 with 5~—9 branches; 10 single, 
stout; 12 single, much reduced; 11 not seen. 
Abdomen: Dorsolateral hairs on I and II with 
6-7 branches (occasionally 5-9). Lateral hair 
on I single; on II to V with 2-6 branches; on 
VI single or double. Pentad hair 1 with 3-5 
branches; 3 with 3—4; 5 with 1-3. Comb of 
80 to 100 small scales in a triangular patch, 
the entire margin of the scales fringed. Siphon 
smooth, sclerotization incomplete basally, 
without acus, index 2.4; 7-15 pecten teeth in 
a row, with the basal 1-4 teeth off the sclero- 
tized portion of the siphon, the teeth each 
fringed along entire ventral margin; siphon 
hair single, rather stout. Anal plate smooth, 
covering little more than the dorsal area of 
the segment; /h single, stout; isc with 5-9 
branches, osc single; ventral brush of 10 tufts 
(one specimen with 11) with 1 or 2 off the 
barred area basally, the tufts with 5-8 
branches; barred area not connected laterally. 
Anal gills finger-like, the dorsal pair about 
1.3 times longer than ventral pair, and 2.1—3.5 
times longer than the anal plate. 

BIONOMICS: The adults were captured in 
vegetation near a river. The larvae were col- 
lected from tree holes, nipa axils and stumps, 
bamboo stumps, and artificial containers. 








Fic. 2. A. (Skusea) fumidus. Larva (Luzon). a, Head; 
b, terminal segments. 


DISTRIBUTION: Specimens examined. R.K.L. 
(many adults with assoc. skins). Luzon: 
Olongapo, Subic Bay, Zambales Prov. (Roze- 
boom, MacMillan). 

Outside of the Philippines known from 
Malaya, Celebes, Boeton; and Kabaena. 

DISCUSSION: This species has not previously 
been reported from the Philippines. The 
identification was confirmed by comparison 
of specimens with the type. 
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Subgenus CHRISTOPHERSIOMYIA Barraud 


1923. Christophersiomyia Barraud, Indian Jour. 
Med. Res. 10: 786. Genotype: shomsoni 
Theobald (India). 


ADULT: Ornate species. Distinct from the 
other Philippine subgenera by the combina- 
tion of the following characters: short palpi 
in both sexes (slightly over a quarter as long 
as proboscis), white-marked proboscis, nar- 
row scales on apn, banded hind tarsi, and 
undivided mesosome. Other characters: 
Scales of vertex and scutellum all broad. 
Scutum with white markings. No dorso- 
central, acrostichal, or prescutellar bristles. 
Paratergite scaled. Lower mesepimeral bristles 
present. Tarsal claws in both sexes small, all 
equal, and each unidentate. Terminalia: 
Basistyle with a slight basal lobe, no apical 
lobe. Dististyle appendage apical. Mesosome 
simple, not divided into toothed lateral lobes. 
No claspettes. 

LARVA: Unknown for the single Philippine 
species. Described by Edwards (1932: 159) 
as follows: ‘Antenna spicular, with branched 
hair on shaft. Siphon index about 3; tuft near 
the middle; pecten evenly arranged; acus 
small or absent. Comb teeth in a single close- 
set row. Anal plate narrowly incomplete. 
Ventral brush short.”” Barraud (1934: 213) 
shows, for thomsoni (Theobald), head hairs 
4, 6, and 7 roughly on a horizontal level, with 
hair 5 nearly directly posterior to 6. Habitat— 
tree and rock holes. 

DISTRIBUTION: Confined to the Oriental 
Region. Three species are known form India 
and Ceylon, and one from the Philippines. 

SYSTEMATICS: The four known species are 
so closely related as to suggest that they form 
either a polytypic species or a superspecies. 
Even so, a subgeneric position is desirable for 
them because of their markedly isolated po- 
sition within the genus Aedes. 


Aedes (Christophersiomyia) brayi 
Knight 


1947. Aedes (Christophersiomyia) brayi Knight, 
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Biol. Soc. Wash., Proc. 60: 73 (mal.. fe. 
male). Type locality: Philippines. San ose, 
Nueva Ecija Prov., Luzon (Bray). ‘! ‘pe: 
Male (holotype) in U.S.N.M.+ Terminalia 
mounted. 


DISTRIBUTION: Specimens examined. Known 
only from the type series of one male and one 
female. Luzon: San Jose, Nueva Ecija Prov. 

DISCUSSION: A. brayi differs from the other 
known species of Christophersiomyia on the 
markings of the proboscis, femora, tibiae, 
and tarsi. 

The larva is unknown. 


Subgenus GEOSKUSEA Edwards 


1929. Geoskusea Edwards, Bul. Ent. Res. 20: 
342. Genotype: fimbripes Edwards (New 
Britain). 


ADULT: Male palpi either about one fourth 
as long as the proboscis, or else approximately 
two thirds as long. Scales on vertex, and 
usually those on the scutellum also, broad 
and flat. Dorsocentral and acrostichal bristles 
present. Paratergite not scaled. Lower mesepi- 
meral bristles absent; however, numerous fine 
hairs present on one or more of the pleural 
sclerites. Fore and mid-tarsal claws of male 
unequal, the larger claw of fore legs bidentate 
and the smaller claw unidentate, both mid- 
tarsal claws unidentate; hind tarsal claws 
equal, simple. Female tarsal claws equal, 
simple. Terminalia: Basistyle long and slender, 
with a more or less detached subbasal or 
median setose lobe. Dististyle appendage 
apical. Mesosome simple, scoop-like as in 
Ochlerotatus. Claspettes absent. 

LARVA: Unknown for the single Philippine 
species. The larvae of daggyi Stone and Bohart 
from the New Hebrides and kabaenensis Brug 
from the Celebes have been described and 
have the following characters: Antennal hair 
2-4 branched, inserted near the middle. Head 
hair 6 placed slightly posterior to level of 7, 
5 quite near to 6 and obliquely mesad and 
posterior to it, 4 near the midline and on or 
near to a level with 6. Comb scales numerous, 
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in a patch. Siphon with an acus; hair tuft 
branched and beyond middle; pecten teeth 
evenly arranged. Ventral brush of 12 tufts. 
Habitat—crab holes. 

DISTRIBUTION: The seven known species 
are confined to the Australasian and Oriental 
Regions. Only two species are recorded from 
the Oriental Region, one from the Celebes 
and one from the Philippines. 

SYSTEMATICS: The systematics of this sub- 
genus have been discussed by Knight and 
Hull (1951). They list the following species 
as belonging here: fimbripes Edwards, /ongi- 
forceps Edwards, tonsus Edwards, ? daliensis 
(Taylor), daggyi Stone and Bohart, kabaenensis 
Brug (formerly placed in Skusea), and baisasi 
Knight and Hull. 


Aedes (Geoskusea) baisasi Knight and 
Hull 


1951. Aedes (Geoskusea) baisasi Knight and 
Hull, Pacific Sci. 5: 197 (males, females). 
Type locality: Philippines. Iwahig Penal 
Colony, Palawan Island (Laffoon). Type: 
Male (holotype) in U.S.N.M.{ Terminalia 
not separated. 


DISTRIBUTION: Specimens examined. Palawan: 
Iwahig Penal Colony. Mindanao: Zambo- 
anga, City of Zamboanga Prov. Mindoro: 
nr. Mangarin Bay, San Jose. Samar: Pintana- 
hon and Osmena. 

DISCUSSION: A. kabaenensis Brug from the 
Celebes is closely related to baisasi, differing 
from it mainly in possessing only 1-3 thick 
setae and 1-2 bristles on each lobe of the 
ninth tergite, and in having the slender 
elongate hairs of the basal lobe of the basi- 
style confined to the apex of the lobe. It 
seems likely that when more material is 
available, kabaenensis and baisasi will prove to 
be members (subspecies) of a single poly- 
typic species. 

A. baisasi and kabaenensis differ markedly 
from the other known Geoskusea species in 
having the male palpi approximately two 
thirds as long as the proboscis. Also, con- 
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spicuous differences occur in the male geni- 
talia. 
The larva is unknown. 


Subgenus RHINOSKUSEA Edwards 


1929. Rhinoskusea Edwards, Bul. Ent. Res. 
20: 342. Genotype: J/ongirostris Leicester 
(Malaya). 


ADULT: A small dark unornamented species. 
Differs from all the other Aedes species in the 
Philippines in having the first hind tarsal 
segment as long as, or longer than, the tibia. 
Palpi in both sexes very short. Scales of ver- 
tex and scutellum all broad and flat. Dorso- 
central and acrostichal bristles present. Para- 
tergite not scaled. No lower mesepimeral 
bristles. Male with tarsal claws slightly un- 
equal on all legs, the larger bearing a small 
basal tooth; female claws equal and simple on 
all legs. Terminalia: Basistyle with basal and 
apical lobes. Dististyle appendage apical. 
Mesosome simple. Claspettes absent. 

LARVA: Antennal hair tuft with 4-7 
branches. Comb with 50-75 scales arranged 
in a patch. Siphon with an attached acus, 
pecten evenly arranged, hair tuft inserted 
near apex. Anal plate incomplete. Ventral 
brush with 10 tufts, all but basal one borne 
on a barred area, this area not connected 
laterally. Habitat—crab holes and brackish 
ground pools. 

DISTRIBUTION: The one known species 
occurs in both the Australasian and Oriental 
Regions. 


Aedes (Rhinoskusea) longirostris 
(Leicester ) 
Figs. 3, 4 


1908. Ficalbia Longirostris Leicester, Cul. 
Malaya, p. 228 (males, females, larvae). 
Type locality: Malaya. Kuala Klang (Lei- 
cester and Daniels).. Type: 2 males, 4 fe- 
males (cotypes) in B. M.t 

1919. Uranotaenia hilli Taylor, Linn. Soc. 
N. S. Wales, Proc. 43: 841 (2 males). Type 
locality: Australia. Darwin, Northern Terri- 
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tory (Hill). Type: Male (holotype) proba- 
bly in School of Public Health and Tropical 
Medicine, University of Sydney. 

1924. Aédes (Skusea) longirostris (Leic.). Ed- 
wards, Bul. Ent. Res. 14: 391. Synonymy of 
hilli. 


Adult and larva described by Edwards 
(1929: 342) and Barraud (1934: 216), and the 
larva by Edwards (1926: 120). 

ADULT: A small dark species without con- 
spicuous markings. Abdomen of female with 
basolateral pale patches on some segments. 

Mak. Wing length approximately 1.9-2.1 
mm. Head: Proboscis dark-scaled; distinctly 
longer than the fore femur. Palpus dark, only 
about one eighth as long as the proboscis. 
Torus bare of scales, however a few hairs may 
be present. Vertex with broad dark scales, 
some broad pale scales laterally, and a line of 
pale scales along eye margin (usually incon- 
spicuous); a row of dark upright-forked 
scales along the nape. Thorax: Scutum with 
brown scales. Scutellar lobes with broad dark 
scales. Apn, ppn, and pleuron bare of scales; 
no lower mesepimeral bristles; pleural scler- 
ites grayish brown. Legs; Dark, femora par- 
tially pale posteriorly. Tarsal claws of all 
three legs with one slightly larger than the 
other, the larger claw in each case bearing a 
slender small tooth near the base (can be seen 
only on a slide mount). Wings: Dark-scaled. 
Halter stem pale, knob darker and with dusky 
scales. Abdomen: Tergites brown-scaled, lateral 
margin of I usually with a few dark scales. 
Sternites brown-scaled. Terminalia: Basi- 
style with a hairy lobe near apex and with two 
large processes arising basally from the inner 
surface. Dististyle hairy on apical one third 
and with a small double appendage. Meso- 
some simple. Ninth tergite without setae. 

Female. Wing length 2.1-2.7 mm. Re- 
sembles the male in all details except that 
basolateral pale patches are present on some 
of the tergites. Also, the tarsal claws are all 
equal and simple. 

LARVA: Head: Antenna spiculated, broadest 
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Fic. 3. A. (Rhinoskusea) longirostris. Male terminalia 
(Samar). 


at base and gradually tapering to apex; an- 
tennal hair tuft with 4—7 branches, inserted 
beyond middle and extending to beyond 
apex of antenna. Hair 4 very small, with 3-5 
branches; 5 with 5—7; 6 double; 7 with 8-14; 
8 with 2-3; 9 with 2-4; 12 with 3-7; 13 
double, rarely with 3; 14 with 2—3; 15 small, 
double, occasionally with 1-3; 17 single; 18 
single, rarely double; 20 with 2-4. Mentum 
with 9-12 lateral teeth. Thorax: Prothoracic 
hairs 1, 2, and 3 all single. Mesothoracic hair 
9 with 5~7 branches; 10 and 12 single, long, 
stout; 11 single, very small. Metathoracic 
hair 9 with 2-3 branches; 10 single, long, 
stout; 12 single, much reduced; 11 single, 
very small. Abdomen: Dorsolateral hairs on | 
and II with 3 branches, rarely 2-4. Lateral 
hair on I single; on II small, with 2-4 bran- 
ches; on III-VI double, rarely with 3 
branches. Pentad hair 1 with 3-6 branches; 
2 and 4 single; 3 with 4-9; 5 with 9-13. 
Comb of 50 to 75 scales in a triangular patch, 
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Fic. 4. A. (Rhinoskusea) longirostris. Larva. a, Head 
(Samar); 6, terminal segments (Balabac). 


the scales with blunt fringed tips. Siphon 
smooth, with an attached acus, index 3.4— 
3.8; 8-15 pecten teeth, each tooth long 
slender and fringed along basal portion; 
siphon hair tuft with 5 branches, rarely 3-6, 
inserted near apex. Anal plate spiculated, 
covering little more than the dorsal area of 
the segment; /h single; isc with 3—6 branches, 
osc single; ventral brush of 10 tufts with 1 off 
the barred area basally, the tufts with 2-8 
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branches; barred area not connected laterally. 
Anal gills small and bulbous, subequal, the 
dorsal pair 0.15-0.24 as long as anal plate. 

BIONOMICS: The adults were found resting 
in crab holes. The larvae were collected from 
brackish pools in swamps and near the beach, 
from brackish water in a beached boat, from 
a tin plate in a grassy area, and from a de- 
pression on a fallen log. The larvae were 
collected from brackish water in crab holes 
on Mindoro by E. S. Ross. Causey (1937: 
413) reported a larval collection from a 
brackish rock pool in Siam. 

DISTRIBUTION: Specimens examined. R. K. L. 
Samar: 3 males, 8 females, 19 sets assoc. skins, 
Pintanahon, nr. Osmena (Laffoon). Minda- 
nao: 1 male, 2 females, Zamboanga, City of 
Zamboanga Prov. (Laffoon, Knight). Pala- 
wan: 1 female, Iwahig Penal Colony (Laf- 
foon). Larvae, Tacburos (Fitzgerald). Bala- 
bac: 2 males, 1 female, larvae, Cape Melville 
(Laffoon, Johnson, Howell, Fitzgerald). Phil- 
ippine Bureau Health Coll. Palawan: 2 males, 
1 female, Iwahig (Nuno). C.A.S. Mindoro: 
1 male, 1 female, 2 sets assoc. skins, nr. 
Mangarin Bay, San Jose (Ross). 

Outside the Philippines it is known from 
northern Australia, Malaya, Siam, and the 
Andaman Islands. 

DISCUSSION: This species has not previously 
been reported from the Philippines. 


Subgenus STEGOMYIA Theobald 

1901. Stegomyia Theobald, Mon. Cul. 1: 283. 
Genotype: fasciata Fabricius. 

1904. Scutomyia Theobald, Entomologist 37: 
77. Genotype: albolineata Theobald (Aus- 
tralasian and Oriental Regions). 

1908. Pseudostegomyia Ludlow, Mosq. Philip- 
pine Isls., p. 10. Genotype: gardnerii Lud- 
low (Philippines). 

1925. Catatassomyia Dyar and Shannon, 
Insecutor Inscitiae. Menstruus 13: 71. 
Genotype: meronephada Dyar and Shannon 
(Philippines). 

ADULT: Dark species, with white markings 
on thorax and legs. Male palpi varying in 
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length from equaling the proboscis to being 
only one half as long; bare of hairs except for 
a few bristles at the apices of III-V; straight 
or with IV—V upturned. Scales on vertex and 
scutellum all broad and flat. However, in 
some species the vertex possesses a diamond- 
shaped medioanterior area of narrow white 
scales which extends anteriorly between the 
eyes. Acrostichal bristles absent, a few dorso- 
centrals present in some species. Paratergite 
with or without scaling. Lower mesepimeral 
bristles absent. Male tarsal claws unequal on 
fore and midlegs, unidentate (the smaller 
simple in a/bopictus); equal, simple on hind 
legs. Female tarsal claws equal; fore and mid 
simple or unidentate, hind simple. Terminalia: 
Basistyle without apical lobe (except in m. 
var. perplexus); basal lobe either a plaque on 
medial surface or a largely detached columnar 
structure, setose. Claspettes absent. Meso- 
some divided into two lateral plates, each of 
which bears numerous teeth laterally. 

LARVA: Antennal hair with 1-5 branches. 
Head hair 5 posteriorly on or near to a longi- 
tudinal level with 6 and slightly posterior to 
the level of the antennal bases, 4 just anterior 
and mesad of 6, 7 slightly posterior to level 
of antennal bases. Comb teeth stout, thorn 
like, in a row. Siphon with acus present or 
absent; pecten teeth evenly spaced. Ventral 
brush with 8-12 single or double hairs (up 
to 6-branched in a few species, however), 
barred area may or may not be laterally con- 
nected (in desmotes the lateral bar is modified 
into a small plate). Habitat—a wide variety of 
natural and artificial container habitats (tree 
holes, bamboo stumps, leaf axils, etc.). One 
species is commonly found in rock pools. 

DISTRIBUTION: Edwards (1932: 161) gives 
the distribution of this subgenus as follows: 
“Except that A. aegypti has been artificially 
spread by commerce, the subgenus Stegomyia 
is confined to the tropical and subtropical 
regions of the old world, chiefly the Ethiopian 
and Oriental Regions.” At present 15 species 
and subspecies are known from the Philip- 
pines. 
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SYSTEMATICS: Edwards (1932: 161) divi‘ed 
the subgenus into four groups, of which all 
except Group D are represented in the Philip- 
pines. Knight and Hurlbut (1949: 26) raised 
the a/bolineatus complex to the status of a full 
additional group (Group E) and divided 
Group C into three subgroups. 

Group A (aegypti-group: Stegomyia s. str.). 
Scutum with a pair of crescent-shaped, oval, 
or rounded patches of white scales in front of 
the anterior fossae, and with more or less dis- 
tinct traces of one or two median pale lines. 
Dististyle with a terminal appendage. Para- 
procts each with a prominent mesal ventral 
arm basally. Represented in the Philippines 
by aegypti. 

Group B (w-a/ba-group). Scutal ornamen- 
tation various; usually patches of white or 
yellow scales are present, and these are seldom 
arranged as in Group A, and there is never a 
distinct narrow median white stripe. Disti- 
style appendage present or absent, if present 
it is terminal. Paraprocts without vertical arm 
near base, except in desmotes. Represented in 
the Philippines by awrotaeniatus, desmotes, 
gardnerii, and meronephada. 

Group C (scutellaris-group). Scutum with a 
conspicuous white median line (this some- 
times broadened anteriorly), but without 
large white patches. Dististyle appendage 
terminal. Paraprocts without vertical arm near 
base. Knight and Hurlbut (1949: 26) divided 
Group C into three subgroups as follows: Sub- 
group I, scutellaris s. str. Abdominal tergal 
markings with the more mesal portions sub- 
basal. Postspiracular scales lacking. Scutal 
longitudinal median line relatively slender. 
Pleural scale patches arranged into two rather 
well-defined longitudinal bands (not true of 
gurneyi Stone and Bohart). Represented in the 
Philippines by paullusi and scutellaris. Sub- 
group II, a/bopictus. Abdominal tergal mark- 
ings basal. Postspiracular scales lacking. 
Scutal longitudinal median line relatively 
slender. Pleural scale patches not arranged in 
two well-defined longitudinal bands. Repre- 
sented in the Philippines by a/bopictus. Sub- 
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group III, medtopunctatus. Abdominal tergal 
markings basal. Postspiracular area scaled. 
Scutal longitudinal median line quite broad. 
Pleural scale patches not arranged in two well- 
defined longitudinal bands. Represented in 
the Philippines by mediopunctatus var. per- 
plexus. 

Group D (vittatus-group) is not represented 
in the Philippines. 

Group E (adbolineatus-group). Similar to 
Group C but differing as follows: Vertex with 
a median anterior diamond-shaped area of 
narrow white scales. Pleuron with a single 
broad longitudinal band of broad white 
scales that begins on the propleuron and ex- 
tends to the upper mesepimeron. Hind tarsi 
with only the first three segments marked or 
banded (occasionally a few white scales on 
IV). Dististyle appendage well-removed from 
apex. Represented in the Philippines by 
albolineatus, arboricolus, bambusicolus, boharti, 
hoogstraali, and laffooni. 


Aedes (Stegomyia) aegypti (Linnaeus) 
Fig. 5 

1762. Culex aegypti Linnaeus, in Hasselquist’s 
Reise nach Palestina, p. 470 (female?). 
Type locality: Egypt. Type: Nonexistent. 

1906. Stegomyia fasciata persistans Banks, 
Philippine Jour. Sci. 1: 996 (male, female). 
Type locality: Philippines. Not specifically 
given, but the following listed: Manila, 
Negros Occidental, Iloilo (Banks). Type: 
Nonexistent. However, 2 males, 5 females 
coll. by Banks and labeled as persistans are 
in the U.S.N.M. 

1911. Duttonia alboannulis Ludlow, Psyche 
18: 132. Type locality: Philippines. Min- 
danao. Type: Female (lectotype) in U.S. 
N.M.j A subsequent selection by Dyar and 
Shannon (1925: 75). 


Edwards, 1932: 161 (systematics). Bonne- 
Wepster and Brug, 1932: 13 (adult, larva, 
biology). Barraud, 1934: 221 (adult, larva, 
variations). Bohart and Ingram, 1946: 6, 11, 
22, 27, 37, 66 (adult, larva, bionomics, Pacific 
distribution). 
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ADULT: A medium-size brown, or black, 
and white species; with a dark proboscis, hind 
tarsal segments I-IV each basally banded, 
hind tarsal segment V all white, the vertex 
scales broad except on the nape, the numer- 
ous white pleural scale patches not forming 
definite bands, and pale dorsobasal bands and 
separate lateral white spots on the tergites. 

Mak. Wing length about 2.5-2.7 mm. 
Head: Proboscis dark. Palpus slightly longer 
than the proboscis, including the labella; 
II-V each with a basal white band, the bands 
on II-III incomplete ventrally and those on 
IV-V incomplete dorsally. Torus with broad 
white scales. Vertex with medial (this patch 
extending anteriorly to between the tori), 
subdorsal (a line of white scales connects this 
patch to the medial patch along the eye 
margin), and lateral areas of broad pale scales 
and with two alternating patches of broad 
dark scales; some narrow pale scales and a 
line of dusky upright-forked scales on the 
nape. Thorax: Scutum covered with narrow 
scales, all dark except for the following pale 
markings; 2 thin admedian longitudinal lines 
of narrow yellowish scales from near anterior 
margin to shortly before the prescutellar 
space, a small anteromedian spot of narrow 
pale scales, a rather broad crescent-shaped 
area of broad curved silvery scales on the 
lateral margin over ppn and along the scutal 
angle, a thin line of narrow white scales ex- 
tending to the posterior margin from the end 
of the scutal angle, a patch of broad-curved 
white scales before the wing base with a thin 
posterior extension above the wing base, and 
some narrow pale scales around the pre- 
scutellar space. Scutellum covered with 
broad white scales, some apical broad dark 
scales on the mid-lobe. Apn with broad white 
scales, ppn with narrow dark and pale scales, 
a patch of broad white scales posteroventrally. 
Following pleural areas each with a patch of 
broad white scales: propleural, subspiracular 
(2 patches here, one being along the sterno- 
pleural margin and the other just anterior to 
the first), paratergite, prealar, dorsal sterno- 
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pleural, medioposterior sternopleural, and 
upper mesepimeral (over the upper two 
thirds and covering base of dorsal hair tuft, 
the whole patch being somewhat V-shaped 
and sometimes with a small interruption 
medially). Legs: Fore and mid-tarsi with basal 
white bands on I-II, sometimes also some 
basal pale scales on III of the mid-tarsus. 
Hind tarsus with basal white bands on I-IV, 
V all white; the bands on I-II covering about 
one third of the segment, on III two fifths, 
and on IV about three fourths. Wing: Dark- 
scaled. A small basal spot of white scales on 
the costa. Abdomen: Tergite I pale-scaled ex- 
cept for a subdorsal basal dark patch, II-VI 
with basal median white bands, apical pale 
scaling present on II-IV; I with a complete 
band of pale scales on the lateral margin, 
II-VII each with a basal or slightly subbasal 
white spot just before the lateral margin. 
Terminalia: Basistyle with a large heavily 
setose lobe on inner surface. Dististyle. ap- 
pendage apical. Claspette absent. Paraproct 
very distinctive in possessing a prominent 
mesal-ventrally projecting arm. Ninth tergite 
deeply cleft medially, the lobes each bearing 
a small tuft of short setae. 

Female. Length of wing about 3 mm. Palpus 
approximately one sixth the length of the 
proboscis, apical half white-scaled. Clypeus 
dorsally with 2 spots of white scaling. Vertex 
frequently paler than in male, the subdorsal 
dark band being largely obliterated by pale 
scaling. Dark scutal scaling paler than in male, 
being yellowish brown. Tarsal claws equal, 
fore and mid each unidentate, hind simple. 
Tergite II with a few dorsal pale scales basally 
or sometimes even with a well-developed 
basal band; apical pale scales on all the ter- 
gites. 

LARVA: Head: Antenna smooth, evenly 
shaped throughout; antennal hair single, 
small, inserted medially. Mouth brush with 
comb-like tips. Hair 4 with 4—7 branches; 5, 
6, 7 (rarely double), 8, 9, 13, and 14 single; 
12 with 2—3; 15 with 1-4; 17, 18, and 20 with 
1-2. Mentum with 11-14 lateral teeth. 
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Fic. 5. A. (Stegomyia) aegypti. Larva (Mindoro). 
a, Head; 5, terminal segments. 


Thorax: Prothoracic hair 1 with 2—3 branches; 
2 sirgle; 3 double. Mesothoracic hair 9 with 
2-3 branches; 10 and 12 single, long stout; 
11 very small; a stout elongate curved spine 
at base of tubercle. Metathoracic pleural hair 
group similar to above except that hair 12 is 
reduced. Abdomen: Dorsolateral hair on I with 
3—4 branches; on II with 2-3. Lateral hair on 
I single; on II to V double; on VI single or 
double. Pentad hair 1 with 3—4 branches; 2 
and 4 single; 3 with 5-6; 5 with 2-5. Comb 
with 6-10 teeth, each tooth with prominent 
denticles at base of main shaft. Siphon 
smooth, without acus, index 2.5; 10-15 pec- 
ten teeth evenly spaced in a straight line, with 
ventral and occasionally dorsal denticles; 
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siphon hair tuft with 3 branches. Anal plate 
smooth, incomplete; /+ single or double; isc 
with 2-3 branches, osc single; ventral brush of 
10 tufts, each of which is forked near the 
base, all borne on a barred area; barred area 
may be partially connected laterally. Anal 
gills rounded at tips, subequal, approximately 
3 times longer than anal plate. 

BIONOMICS: In the Pacific portion of its 
range this mosquito apparently always occurs 
near habitations, the larvae almost always 
being found in artificial containers and the 
adults entering houses to bite humans. Bo- 
hart and Ingram (1946: 6) have presented an 
excellent review of the biology and disease 
relationships of this species in the Pacific 
areas. 

DISTRIBUTION: Specimens examined. R.K.L. 
Luzon: 1 male, with assoc. skins, Olongapo 
(Santa Rita), Subic Bay, Zambales Prov. 
(Zedeck). U.S.N.M. Luzon: 7 males, Camp 
Stotsenberg, Pampanga Prov. (Parsons). Eight 
males, 1 female, Samal, Bataan Prov. 1 male, 
2 females, Hagonoy, Bulacan Prov. 1 female, 
Manila, Manila Prov. 2 males, 4 females, 
Camp Elridge, Laguna Prov. Leyte: 3 males, 
Ormoc (Holliday). Panay: 1 female, Iloilo 
(McCoy). Cebu: 4 males, Cebu. Mindanao: 
1 female, Cotabato, Cotabato Prov. (Holli- 
day). 1 male, Pettit Barracks, Zamboanga, 
City of Zamboanga Prov. (Visaya, Conde). 
Mindoro: 7 males, Calapan. Jolo: 2 females, 
Jolo. C. C. Luzon: 7 males, 9 females, Agoo, 
LaUnion Prov. (Franclemont). A.N.S.P. Ley- 
te: 7 males, 8 females, 4 larvae, Dulag 
(Roberts). 

Literature records. Mindoro: Caminawit Pt. 
(Penn, 1948: 245). Leyte: Tolosa (Bick, 
1949: 2). Panay: Guimeras Isl. (Ludlow, 
1904: 233). Negros: Negros Occidental 
(Banks, 1906: 996). 

Outside of the Philippines aegypti is known 
generally from the tropical and subtropical 
zones of the world. 

DISCUSSION: The type of a/boannulis is in 
fragments, and is so oiled as nearly to be 
unrecognizable. 
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Aedes (Stegomyia) aurotaeniatus 
Edwards 


1906. Stegomyia aurostriata Banks (nec Dole- 
schall, 1857), Philippine Jour. Sci. 1: 995 
(females). Type locality: Philippines. Vol- 
cano Canlaon, Mt. Siya-Siya, at 760 m. 
alt., Negros Occidental Prov., Negros Is- 
land (Banks). Type: Female (cotype) in 
B. M.+ Here designated lectotype (24-VI- 
06. 1908-243). Banks’s types in Manila are 
nonexistent. 

1922. Aedes (Stegomyia) aurotaeniatus Edwards, 
Indian Jour. Med. Res. 10: 256, 464 (nom. 
nov.). 


ADULT: Scutum with a pattern of longi- 
tudinal golden lines. Tarsi all dark, except I 
of hind legs which has a basolateral dull white 
area. 

Make. Unknown. 

Female. Wing length 3.5 mm. Head: Pro- 
boscis dark. Palpus about one seventh to one 
eighth the length of the proboscis; dark. 
Torus scaled. Vertex broad-scaled, pale ex- 
cept for a large subdorsal dark patch; upright- 
forked scales on the nape. Thorax: Scutum 
brown-scaled, marked as follows: a very nar- 
row median golden line, scarcely perceptible 
anteriorly, that is broadened posteriorly 
across the prescutellar space; a subdorsal 
golden band that bends outwardly anteriorly 
and inwardly posteriorly, tapered posteriorly; 
a short lateral stripe of golden scales before 
the wing base. Scutellar mid-lobe with a 
median patch of broad creamy scales bordered 
by dark brown ones, lateral lobes with a few 
mixed pale and dark scales. Apn with broad 
pale scales; ppn with some broad- and some 
narrow-curved pale scales. Following pleural 
areas each with a patch of broad creamy 
scales: propleural, subspiracular, postspiracu- 
lar (continuous with subspiracular scales), 
paratergite, upper sternopleural, mediopos- 
terior sternopleural, and mesepimeral. Legs: 
Fore femur anteriorly dark except for a basal 
paler area and a ventrobasal pale line, pos- 
teriorly broadly pale basally, tapered to a 
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median pale line apically. Mid-femur an- 
teriorly dark, posteriorly white except for a 
dorsal dark area on the apical half. Hind 
femur anteriorly white except for a dorso- 
apical dark marking, posteriorly with the 
apical two fifths dark. Tibiae all dark. Tarsi 
all dark, segment I of hind tarsi with a baso- 
lateral dull white area. Tarsal claws equal, 
those on fore and midlegs unidentate, simple 
on hind legs. Wings: Dark. Halter with dark- 
scaled knob. Abdomen: Tergites dark, very 
narrow basal pale bands on V-VII, large 
basolateral patches on I-VI (extending to 
apex of segments on I-III). Sternites white, 
narrow apical dark bands on some, VII-VIII 
all dark. 

LARVA: Unknown. 

BIONOMICS: The type series, all females, 
were taken while trying to bite the bare legs 
of native carriers. 

DISTRIBUTION: Known only from the type 
locality. 

DISCUSSION: This species has apparently 
not been retaken since Banks’s type series 
was collected. There are five badly broken 
female specimens in the U.S.N.M., all of 
which bear Banks’s determination label and 
which are presumably from the type locality, 
though not specifically labeled so. 


Aedes (Stegomyia) desmotes (Giles) 
Figs. 6, 7 


1904. Stegomyia desmotes Giles, Jour. Trop. 
Med. 7: 367 (female). Type locality: 
Philippines. Camp Stotsenberg, Angeles, 
Pampanga Prov., Luzon (Whitmore). Type: 
Female (holotype) in B. M.t 

1905. Anisocheleomyia ?albitarsis Ludlow, 
Canad. Ent. 37: 131 (female). Type locality: 
Philippines. Camp Stotsenberg, Angeles, 
Pampanga Prov., Luzon (Whitmore). Type: 
Female (holotype) in U.S.N.M.f 

1908. Stegomyia gracilis Leicester, Cul. Malaya, 
p. 81 (male, female). Type locality: Malaya. 
Ulu Klang jungle, Kuala Lumpur (Leices- 
ter). Type: Male (holotype) in B. M.t 

1910. Stegomyia albipes Theobald, Indian 
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Mus., Rec. 4: 11 (female). Type loca ity: 
India. Maddathoray, Travancore (Anjan. 
dale). Type: Female (holotype) in Ind. 
Mus. 

1913. Stegomyia desmotes Giles. Edwards, Bul. 
Ent. Res. 4: 225. Synonymized gracilis and 
albipes. 

1922. Aedes (Stegomyia) desmotes Giles. 
wards, Indian Jour. Med. Res. 10: 
Synonymized albitarsis. 

Barraud, 1934: 225 (adult, larva). 


Ed- 
164, 


ADULT: A small black and white species. 
Tibiae each with a white band just before 
middle. Hind tarsi with basal bands on I-III, 
IV and V all white. 

Mak. Wing length approximately 2.0-2.5 
mm. Head: Proboscis dark. Palpus somewhat 
longer than proboscis; dark, with basal bands 
on II-III and small ventrobasal patches on 
IV-V; slender, a few apical bristles on III-V. 
Torus with white scales. Vertex broad-scaled, 
white except for a large subdorsal and a 
smaller sublateral dark patch; a line of dark 
upright-forked scales on the nape. Thorax: 
Scutum black-scaled, anterior margin white- 
scaled, a pair of narrow subdorsal lines of 
white scales extending from anterior margin 
halfway to level of wing bases, a large white 
patch laterally before wing base which con- 
tinues anteriorly along lateral margin, three 
short longitudinal pale lines between wing 
bases, the outer line of these often connecting 
with the patch before the wing base. No 
dorsocentral or acrostichal bristles. Scutellar 
lobes each with a patch of broad white scales. 
Apn with broad white scales; ppn with narrow 
white scales above, broad ones below. Fol- 
lowing pleural areas each with a patch of 
broad white scales: propleural, subspiracular 
(2), postspiracular, paratergite, prealar, dor- 
sal sternopleural, medioposterior sternopleur- 
al, mesepimeral, and meteusternal. Legs: Fore 
femur anteriorly dark except for a basoventral 
white line; mid-femur anteriorly dark, a 
white patch before middle, one beyond the 
middle, and one at apex; hind femur an- 
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teriorly white, a dorsal subapical dark mark- 
ing present which may extend completely 
across surface to ventral margin. Tibiae dark, 
a white band on each just before middle, 
smallest on fore tibia. Fore and mid-tarsi with 
basal white bands on I-II; hind tarsus with 
broad basal bands on I-III, IV—V all white 
(may be a few apical dark scales on IV). 
Tarsal claws of fore and midlegs unequal, 
each unidentate; of hind legs equal, simple. 
Wings: Dark. Halter stem white, knob dark- 
scaled. Abdomen: Tergites dark, I with lateral 
margin white-scaled, II-VII with large baso- 
lateral white spots, III-VIII with basodorsal 
white bands (discontinuous from lateral 
markings). Sternites dark, with basal white 
bands. Terminalia: Basal lobe of basistyle 
with two setose lobes. Dististyle with long 
apical hairs, but without distinct appendage. 
Paraproct with small ventral arm. Ninth 
tergite flat medially, with small submedian 
hairy lobes. 

Female. Wing length about 3.0 mm. Similar 
to male, but differing as follows: Palpus 
about one fifth as long as proboscis, apex 
white-scaled. Tarsal claws equal; each uni- 
dentate on fore and midlegs, simple on hind 
legs. 

LARVA: Head: Antenna enlarged basally, 
the rest of the shaft evenly shaped through- 
out; antennal hair single, small, situated be- 
yond middle. Mouth brushes with comb-like 
tips. Hair 4 with 7-10 branches; 5, 7, and 8 
single; 6 with 2-4; 9 single or double; 12 
with 2-3; 13 with 3-6; 14 single or double; 
15 with 6-9; 17 with 2-5; 18 with 2-4; 20 
single or double. Mentum with 11-13 
lateral teeth. Thorax: Stellate hairs present. 
Mesothoracic hairs 9 and 10 single, stout, 
long; 12 shorter and more slender than 9 or 
10; 11 about one fifth as long as 12, more 
slender. Metathoracic hairs 9-12 similar to 
the above except that 12 is reduced. An 
elongate bluntly tipped finger-like projection 
arises from the tubercle of the 9-12 hair 
group on the meso- and metathoracic seg- 
ments, this projection being approximately 


Fic. 6. A. (Stegomyia) desmotes. Male terminalia (Lu- 
zon). 4, Tergal aspect of basistyle; 5, lateral aspect of 
paraproct; c, dorsal aspect of left half of mesosome. 


equal to hair 11 in length. Abdomen: Stellate 
hairs present. Pentad hair 1 with 2—3 branches, 
occasionally attached to comb plate; 2 and 4 
single, 2 may also be attached to comb plate; 
3 with 2-4; 5 with 2-3. Comb with 3-5 teeth 
arranged in a straight line on a pale plate; 
teeth long, stout, acutely tapered, with fine 
fringe laterally on attached portion. Siphon 
pale, no acus, index 1.6-2.5; 2-8 pecten 
teeth, small with fine denticles at base and 
occasionally on body of teeth; siphon hair 
tuft with 3—4 branches. Anal plate incomplete; 
/h with 2-4 branches, no longer than length 






























Fic. 7. A. (Stegomyia) desmotes. Larva (Luzon). a, 
Head; 5, terminal segments. Drawn from exuvium. 


of anal plate; isc double, osc single. Ventral 
brush of 8 single long hairs, all arising from 
a barred area; barred area connected to a 
prominently sclerotized plate on each side. 
Anal gills slightly tapered, rounded apically, 
ventral pair 1.3 times longer than the dorsal 
and 2.0 times longer than the anal plate (gills 
observed on only one specimen). 
BIONOMICS: The adults were found resting 
in grass on one occasion and hovering about 
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humans on another. The larvae were collected 
from bamboo stumps. 

DISTRIBUTION: Specimens examined.  K. 
Luzon: 1 male, 6 females, 3 sets assoc. skins, 
Zig Zag Pass and Olongapo, Subic Bay, Zam. 
bales Prov. (Rozeboom, MacMillan, Zolick, 
Zedeck). A.N.S.P. Leyte: Tacloban (Roberts), 
U.S.N.M. Luzon: 1 male, Los Banos, Laguna 
Prov. 

Outside the Philippines known from India, 
Assam, Malaya, Cochin China, Borneo, Boe. 
ton, and Soemba. 


Aedes (Stegomyia) gardnerii (Ludlow) 
Fig. 8 

1905. Stegomyia Gardnerii Ludlow, Canad. 
Ent. 37: 99 (males, females). Type locality: 
Philippines. Bulacao, Mindoro (Gardner). 
Type: 2 males, 3 females (cotypes) in 
U.S.N.M.{ The male with type label in 
Ludlow’s handwriting is here designated 
lectotype. Terminalia not separated. 

1907. Quasistegomyia gardnerii Ludlow. Theo- 
bald, Mon. Cul. 4: 168. Different com- 
bination. 

1922. Aedes (Stegomyia) gardineri Ludlow. Ed- 

wards, Indian Jour. Med. Res. 10: 464. 

Lapsus. 


Bonne-Wepster and Brug, 1932: 71 (adult). 


ADULT: A small black and white species. 
Posterior scutal scales broad. Hind tarsal seg- 
ments all basally banded with white (V may 
be all dark). 

Make. Wing length about 2.2 mm. Head: 
Proboscis dark. Palpus slightly longer than 
the proboscis; basal white bands on II-V, 
those on II-III incomplete ventrally and on 
IV-V incomplete dorsally; a few short stiff 
setae apically on III-V. Torus with broad 
silvery scales. Vertex all broad-scaled, marked 
with median, subdorsal, and lateral areas of 
broad white scales, a line of white scales along 
the ocular margin; a line of dark upright- 
forked scales on the nape. Thorax: Scutum 
dark-scaled, marked as follows: white scales 
along anterior margin, a broad subdorsal 
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band of narrow white scales from the anterior 
margin to the level of the wing base where it 
narrows and extends to posterior margin of 
scutum, a large patch of narrow-curved and 
broad white scales before the wing base that 
frequently connects with the subdorsal band, 
prescutellar area bounded by narrow pale 
scales, the dark and pale scales along the 
posterior margin of scutum all broad. No 
acrostichal or dorsocentral bristles. Scutellum 
with a patch of broad white scales on each 
lobe. Apn and ppn with broad white scales, 
some narrow dark scales dorsally on ppn. The 
following pleural areas each with a patch of 
broad white scales: propleural, subspiracular 
(2 patches present), postspiracular, parater- 
gite, prealar (continuous with the dorsal 
sternopleural), dorsal sternopleural, medio- 
posterior sternopleural, mesepimeral, and 
meteusternal. Legs: Fore femur anteriorly 
dark, a basoventral line of white; mid-femur 
anteriorly with a medial white patch and a 
white band at the apex; hind femur anteriorly 
white, marked with a subapical dorsal dark 
area (may extend across to ventral surface on 
some specimens); some apical black scales 
present anteriorly on both hind and mid- 
femora. Tibiae anteriorly dark. Fore and mid- 
tarsi with narrow basal bands on I-II (may 
be obsolescent on II), hind tarsus with basal 
bands on I-V, that on IV and V dorsally not 
more than one half the segment (V may be all 
dark). Tarsal claws of fore and midlegs un- 
equal, each unidentate; of hind legs equal, 
simple. Wings: Dark-scaled; a small basal 
white spot may be present on the costa. 
Abdomen: Tergite I with a lateral white band, 
IV-VI with basal white bands, III may have 
some mediobasal white scales, disconnected 
basolateral white spots on II-VII. Sternites 
with basal white bands. Terminalia: Basistyle 
elongate and slender, sternally greatly swollen 
on basal half; basal lobe with a prominently 
setose apex and with a small median mesally 
directed setose projection. 

Female. Wing length 2.2-2.8 mm. Differs 
from male chiefly as follows: Palpus ap- 


Fic. 8. A. (Stegomyia) gardnerii. Male terminalia 
(Luzon). 


proximately one fourth as long as the pro- 
boscis, apex broadly white. Basal bands on 
hind tarsal segments IV and V occupying 
nearly all of the segment dorsally. Tarsal 
claws equal; each unidentate on fore and mid- 
legs, simple on hind. Tergite II with a few 
mediobasal white scales, III basally banded. 

LARVA: Head: Antenna smooth, of equal 
diameter throughout; antennal hair single, 
small, spine-like, inserted near middle. Mouth 
brush with comb-like tips. Hair 4 with 9-15 
branches; 5 single, occasionally a fine branch 
or two at base; 6 double, rarely single, stalked; 
7 double; 8 and 9 single; 12 with 2-4; 13 
single, double on both sides on one specimen, 
14 double, rarely single; 15 with 2-4; 17 with 
2-5; 18 and 20 with 2-4. Mentum with 7-12 
lateral teeth. Thorax: Prothoracic hair 1 with 
3 branches; 2 single; 3 double. Mesothoracic 
hair 9 with 2-3 branches, stout, long; 10 and 
12 single, stout, long; 11 single or double; a 
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small spine borne on the tubercle. Meta- 
thoracic pleural hair group similar to above 
except that 12 is much reduced. Abdomen: 
Dorsolateral hair on I with 2—5 branches; on 
II with 2-3. Lateral hair on I single or double; 
on II with 1-3 branches; on III to V single 
or double; on VI single. Pentad hair 1 with 
2-4 branches; 2 and 4 single; 3 with 3-9; 5 
with 3—5. Comb with 5-12 stout teeth in a 
row, each fringed at base. Siphon without 
acus, index 2.3—2.9; 8-17 pecten teeth in a 
row, the teeth with ventral and occasional 
dorsal denticles; siphon hair tuft with 24 
branches, length less than width of siphon. 
Anal plate incomplete; /4 with 2-3 branches, 
with a membranous area around point of 
attachment in anal plate; sc double, osc 
single; ventral brush of 8 single hairs (basal 
hairs occasionally double), with 2-3 off the 
barred area basally; barred area not connected 
laterally. Anal gills not clearly discernible in 
material available; best estimates of length 
3.1 and 4.2 times longer than anal plate. 

The larva of gardnerii is nearly identical 
with those of scutellaris, albopictus, and paul- 
Jusi, differing only as given in the larval key. 

BIONOMICS: Adults were collected hovering 
about humans and resting in woods and in 
nipa-palm areas. Larvae were collected on 
several occasions from bamboos and once 
from a hollow palm stump. 

DISTRIBUTION: Specimens examined. R.K.L. 
Luzon: 7 males, 18 females, 1 larva, 20 sets 
assoc. skins, Olongapo, Zambales Prov. 
(Zolick, McMillan, Rozeboom). Mindanao: 
2 males, 2 females, 1 larva, 1 set assoc. skins, 
Mercedes and Zamboanga (Laffoon, John- 
son). Palawan: 1 male, Irahuan River (John- 
son, Laffoon); 1 larva, Tacburos (Johnson). 
Culion: 1 male, 1 female, 2 larvae, Pilapil 
(Johnson, Laffoon). C.A.S. Mindoro: San 
Jose (Ross). A.N.S.P. Leyte: Tacloban (Rob- 
erts). C.C. Luzon: 3 males, 2 females, Agoo, 
LaUnion Prov. (Franclemont). U.S.N.M. 
Luzon: 1 male, Batangas, Batangas Prov.; 2 
males, 1 female, Los Banos, Laguna Prov.; 
1 male, 2 females, Pangpang, Sorsogon Prov. 
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(Cowell, Ingal); 2 males, 4 larvae, Ba bago 
(Cowell, Ingal). 

Literature records. Luzon: Los Banos and 
Angeles, Laguna Prov. Mindanao: P: ang. 
Jolo. (Bohart, 1945: 62.) 

Unknown outside the Philippines. 

DISCUSSION: This species is closely related 
to w-albus (Theobald), which is rather widely 
distributed in the Oriental Region outside the 
Philippines. The male terminalia of the two 
species are apparently identical. The female of 
w-albus differs from gardnerii in having the 
white sublateral bands of the scutum broadly 
connected anteriorly and the fifth hind tarsal 
segment all dark. However, from the meager 
amount of material of w-a/bus that has been 
described in the literature, it is apparent that 
considerable variation in scutal and tarsal 
markings occurs; and it is quite possible that 
once the extent of this variation is known, 
these two species will prove to be similar, or 
at the most subspecies. 

A Philippine female specimen of gardnerii 
was compared to the type (female) of imitator 
Leicester (a synonym of w-a/bus from Malaya) 
and was found to differ from it in the manner 
described above for w-albus. The larva of 
w-albus is undescribed. 


Aedes (Stegomyia) meronephada (Dyar 
and Shannon) 
Fig. 9 


1925. Catatassomyia meronephada Dyar and 
Shannon, Insecutor Inscitiae Menstruus 
13: 71 (16 females). Type locality: Philip- 
pines. Mt. Makilling, 1,500—2,000 ft. alt., 
Los Banos, Laguna Prov., Luzon (F. X. 
Williams). Type: 15 females (cotypes) in 
the U.S.N.M.{ The specimen bearing the 
Mt. Makilling label is here designated 
lectotype. 

ADULT: Scutum marked with an obovate 
anteromedian area of silvery scales. Hind 
tarsal segments I and II basally banded, III 
all white or nearly so, IV and V dark. 

Male. Unknown. 

Female. Wing \ength about 2.5-3.0 mm. 
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Head: Proboscis dark. Palpus about one sixth 
as long as the proboscis, dark. Torus with 
broad silvery scales mesally. Vertex broad- 
scaled, marked with a longitudinal median 
area and an ocular line of silvery scales and 
with a lateral pale patch; a line of yellow or 
brown upright-forked scales on the nape. 
Thorax: Integument ochreous. Scutum with 
small narrow dark-brown scales, marked with 
an obovate median patch of narrow silvery 
scales that begins at the anterior. margin and 
extends posteriorly to about the level of the 
paratergite. No acrostichal bristles and only 
a few dorsocentrals. Scutellar mid-lobe with 
broad silvery scales, some of the apical scales 
black; lateral lobes with broad dark scales. 
Apn with narrow-curved silvery scales; ppn 
bare. Following pleural areas each with a 
patch of broad silvery scales: propleural, sub- 
spiracular, paratergite, dorsal sternopleural, 
medioposterior sternopleural, and mesepi- 
meral. Legs: Fore and mid-femora dark an- 
teriorly, apical white scales on the latter; hind 
femur anteriorly with basal three fifths and 
apex white, remainder dark. Tibiae dark. Fore 
and mid-tarsi dark, a small basal white patch 
on I; hind tarsal segments I-II with broad 
basal white bands, III all white or with as 
much as apical fifth dark, IV and V dark. 
Wings: Dark-scaled. Halter knob dark-scaled. 
Abdomen: Tergites dark, lateral margin of I 
silver-scaled, basolateral silvery patches pres- 
ent on II-VII. Sternites with basal white 
bands. 

LARVA (description based on four speci- 
mens from Osmena, Samar): Head: A rounded 
prominence at eye margin. Antenna smooth, 
of equal diameter throughout; antennal hair 
double, inserted medially, reaching just be- 
yond tip of antenna. Hair 4 fan-shaped, with 
7-11 branches; 5 single; 6 double, branches 
equal, parallel; 7 with 5-8; 8 single or double; 
9 with 2-4; 12 with 6-9; 13 single; 14 very 
small, single or double; 15 developed as a 
strong horn-shaped projection; 17 double or 
triple, very small and not always seen; 18 
stalked, with 4-6; 20 with 2-4. Mentum with 








Fic. 9. A. (Stegomyia) meronephada. Larva (Samar). 
a, Head; db, terminal segments. 


7-8 lateral teeth. Thorax: Prothoracic hair 1 
double, one branch about one third longer 
than the other; 2 single; 3 with 19-22 branch- 
es. Mesothoracic hair 9 with 12-16 branches; 
10 and 12 long, stout, single; 11 not seen; a 
sharp spine also borne on the 9-12 group 
tubercle. Metathoracic hair 9 with 5-9 
branches; 10 long, stout, single; 12 single, 
much reduced; 11 not seen; a sharp spine also 
present on the tubercle. Abdomen: Dorso- 
lateral hair on I with 5—8 branches; on II with 
6-8. Lateral hair on I single; on II with 4-7 
branches; on III, IV, and VI with 4—5: on V 
with 3—4. Pentad hair 1 with 9-13 branches; 
2 and 4 single; 3 with 2=3; 5 with 2~4. Comb 
with 18-24 long teeth in a row, a partial un- 
even second row of small teeth just anterior 
to large comb teeth; each tooth with a fine 
lateral fringe extending nearly to apex. Siphon 
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pilose, without acus, index 2.7-3.4; 7-11 
smooth pecten teeth; siphon hair long, single 
(3-branched at three fifths of length in one 
specimen) extending beyond tip of siphon. 
Anal plate incomplete, with a patch of small 
spines along the posterior lateral margin; /h 
of two long, stout, equal branches borne on 
a tubercie; isc with 3 branches, osc with 2 or 3; 
ventral brush with 12 stalked tufts, each with 
2-4 branches, barred area absent. Gills rather 
narrow, subequal, the dorsal pair (two speci- 
mens) 3.7-4.2 times longer than the anal 
plate. 

BIONOMICS: Females were collected on one 
occasion resting at the base of trees in wet 
jungle at about 1,000 feet elevation. The 
larvae were collected once from the axils of a 
banana-like plant along a jungle stream at 
about 800 feet elevation. The axil spaces were 
small and held a very small amount of water. 

DISTRIBUTION: Specimens examined. R.K.L. 
Samar: 1 female, 1 set assoc. skins, 5 larvae, 
Osmena, about 800 feet (Laffoon, Knight). 
Leyte: 3 females, Mt. Lobi, nr. Dagami (Laf- 
foon, Knight). A.N.S.P. Leyte: Mt. Lobi, 


about 1,000 feet. Burugwan River, Tacloban 
(Roberts). 
Unknown outside the Philippines. 


Aedes (Stegomyia) albopictus (Skuse) 
Fig. 10 

1894. Culex albopictus Skuse, Indian Mus., 
Notes 3: 20 (3 females). Type locality: 
India. Calcutta, Bengal (Cotes). Type: 
Female (holotype) in University of Sydney, 
N. S. W. Edwards (1932: 164) indicates 
that this description was actually published 
in 1895. 

1901. Stegomyia scutellaris. Walker. Theobald, 
Mon. Cul. 1: 298. Also: Banks, Philippine 
Jour. Sci. 3: 246. 1908. Leicester, Cul. 
Malaya, p. 86. 1908. Misidentifications. 

1903. S. scutellaris subspecies samarensis Lud- 
low, Jour. N. Y. Ent. Soc. 11: 138 (males, 
females). Type locality: Philippines. Samar. 


Type: 2 males, 4 females (cotypes) in 
U.S.N.M.7 
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1904. Stegomyia Lamberti Ventrillon, Paris 
Mus., Bul. 10: 552 (males, females). ype 
locality: Madagascar. Majunga, Tananarive 
(Lambert). Type: Location unknown. Not 
found in Paris Museum by J. A. Reid in 
1946. 

1910. Stegomyia nigritia Ludlow, Canad. Ent. 
13: 194 (2 females). Type locality: Philip. 
pines. Cotabato, Cotabato Prov., Min- 
danao. Type: 2 females (cotypes) in U.S. 
N.M.7f 

1911. Stegomyia quasinigritia Ludlow, Psyche 
18: 129 (male). Type locality: Philippines. 
Turucan, Mindanao (Seith). Type: Male 
(holotype) in U.S.N.M.f 

1917. Aedes (Stegomyia) albopicta Skuse. Ed- 
wards, Bul. Ent. Res. 7: 209. Synonymized 
samarensis. 

1925. Aédes (Stegomyia) albopictus Skuse. Dyar 
and Shannon, Insecutor Inscitiae Men- 
struus 13: 74. Synonymized nigritia and 
quasinigritia. 

1932. A. (S.) <albopictus Skuse. Edwards, 
Genera Insectorum, fasc. 194, p. 164. 
Synonymized /amberti. 


Barraud, 1934: 233 (description, syste- 
matics). Bonne-Wepster and Brug, 1932: 73 
(complete treatment). Bohart and Ingram, 
1946: 5, 35, 64 (description, systematics, 
biology). 

ADULT: A black and white species, with a 
prominent median longitudinal silvery scutal 
stripe and basal abdominal bands. Hind 
tarsal segments I-IV basally banded, V all 
white. 

Male. Wing length 2.0-2.5 mm. Head: 
Proboscis dark. Palpus slightly longer than 
proboscis; dark, segments II-V with basal 
white bands, those on II-III incomplete ven- 
trally and those on IV—V incomplete dor- 
sally; a few short stiff setae apically on HI-V 
and along IV. Torus with silver scales. Vertex 
broad-scaled; marked with median, sub- 
lateral, and lateral areas of white scaling; 
dark upright-forked scales along the nape. 
Thorax: Scutum covered with narrow dark 
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scales, marked with a median stripe of narrow 
silvery scales which narrows posteriorly and 
forks at the prescutellar space, a posterior 
submedian silvery line, and a patch of 
broadened and narrow silvery scales over the 
wing base. Dorsocentral bristles present, 
acrostichal bristles absent. Scutellum with a 
patch of broad silvery scales on each lobe, the 
mid-lobe with a few black scales at the apex. 
apn and ppn with broad silvery scales, some 
narrow dark scales dorsally on ppn. The fol- 
lowing pleural areas each with a patch of 
broad silvery scales: propleural, subspiracular, 
paratergite, dorsal sternopleural, mediopos- 
cerior sternopleural, and mesepimeral (this 
patch covering the base of the mesepimeral 
hair tuft and approximately V-shaped), the 
scale patches not forming sharply defined 
lateral bands. Legs: Femoral knee-spots pres- 
ent, hind femur largely white-scaled an- 
teriorly. Tibiae dark anteriorly. Fore and mid- 
tarsi with segments I and II basally banded, 
hind tarsus with basal white bands on I-IV, 
V all white. Tarsal claws of fore and midlegs 
unequal, the larger claw unidentate, the 
smaller simple; claws of hind legs equal, 
simple. Wings: Dark-scaled, a small basal spot 
of silver scales on the costa. Abdomen: Ab- 
dominal tergites with narrow (sometimes 
incomplete) basal bands which widen into 
spots sublaterally, detached oblique lateral 
spots also present. Sternites with basal white 
bands. Terminalia: Basistyle with prominent, 
setose basal lobe (arising medially). Ninth 
tergite produced medially into a distal blunt 
projection. 

Female. Wing length about 3.0 mm. Palpus 
approximately one fifth as long as the pro- 
boscis, apical half white-scaled. Tarsal claws 
equal, simple. 

LARVA (as in Fig. 13): Description from 
adult-associated larval skins. Head: Antenna 
smooth, evenly shaped throughout; antennal 
hair single, small, inserted medially. Mouth 
brush with comb-like tips. Hair 4 with 8-13 
branches; 5, 8, 9, and 14 single; 6 and 13 
single or double; 7 with 2—3; 12 with 2-5; 15 


Fic. 10. A. (Stegomyia) albopictus. Male terminalia 
(Palawan). 


with 2, rarely 3 or 4; 17 with 2-5; 18 with 1-3; 
20 single or double. Mentum with 10-12 
lateral teeth. Thorax: Stellate hairs present. 
Prothoracic hair 1 with 2-3 branches; 2 
single; 3 double. Mesothoracic hair 9 double, 
rarely with 3 branches; 10 and 12 single, long, 
stout; 11 single, short. Metathoracic pleural 
hair group similar to above except that 12 is 
reduced. Abdomen: Stellate hairs present. 
Dorsolateral hairs on I and II with 2-3 
branches. Lateral hair on I single; on II 
single or double; on III to V with 2-3 
branches; on VI single or double. Pentad 
hair 1 with 2-3 branches; 2 and 4 single; 3 
with 3-6; 5 with 2-3. Comb with 8-12 strong 
teeth, with denticles or fringes laterally on 
attached portion which may extend part way 
onto shaft. Siphon smooth, without acus, 
index about 2.0; siphon hair tuft with 2-3 
branches, inserted near middle of siphon; 
8-12 pecten teeth with ventral and occasional- 
ly dersal denticles. Anal plate smooth, nar- 
rowly incomplete; /4 with 2 unequal branch- 
es; isc double, osc single; ventral brush of 8 
single hairs borne on a barred area; barred 
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area mot connected laterally. Anal gills 
sausage-shaped, subequal, 2.0-4.5 times long- 
er than anal plate. 


Indistinguishable from scwtellaris and paul- 
Lusi. 


BIONOMICS: Approximately 65 larval col- 
lections and numerous adult catches were 
made of this species in various portions of 
the Philippines. The larvae were commonly 
found in all types of artificial containers, even 
within occupied homes. Nearly as common 
were such natural containers as opened coco- 
nut shells and husks, fallen palm fronds, and 
sections of split bamboos. Less commonly, 
larvae were found in various types of tree 
holes and in cut bamboos. The adults were 
encountered everywhere in the vicinity of 
human habitations and would try to bite 
throughout the day under a variety of con- 
ditions. 


DISTRIBUTION: Specimens examined. R.K.L. 
Luzon: Subic Bay, Zambales Prov. Leyte: 
Baybay; Tacloban. Samar: Osmena; Pinta- 
nahon; Ducong (on Basey River); Bulusao. 
Palawan: Tacburos; Puerto Princesa; Irahuan 
River; Iwahig Penal Colony. Culion: Pilapil. 
Balabac: Cape Melville. Busuanga: Coron. 
Mindanao: Zamboanga, City of Zamboanga 
Prov.; San Ramon, City of Zamboanga Prov.; 
Mercedes, Zamboanga Prov. Jolo: Jolo. C.C. 
Luzon: Agoo, LaUnion Prov.; Tayug, Panga- 
sinan Prov. (Franclemont). C.A.S. Mindoro: 
San Jose (Ross). Leyte: Carigara; Tunga; 
Tacloban (Ross). 


Literature records. Luzon: Banahao (Ed- 
wards, 19294: 5). Leyte: Tolosa (Bick, 1949: 
2). Panay. Negros. Guimaras. (Bohart, 1945: 
61.) 


Outside the Philippines this species is 
known from the Ethiopian Region and 
throughout the Oriental Region, and now 
occurs also in Saipan, Tinian, and Hawaii of 
the Australasian Region. The other records 
from the Australasian Region apparently refer 
to one or more of the scutellaris complex. 
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Aedes (Stegomyia) paullusi 
Stone and Farner 
Fig. 11 


1945. Aedes (Stegomyia) paullusi Stone and Far. 
ner, Biol. Soc. Wash., Proc. 58: 155 (males, 
females). Type locality: Philippines. San 
Antonio, Samar (Paullus). Type: Male 
(holotype) in U.S.N.M.f 


ADULT: A black and white species, marked 
with a prominent median longitudinal white 
scutal band and two distinct longitudinal 
pleural bands. Hind tarsal segments I-IV 
basally banded, V all white. 

Mak. Wing length about 2.2-2.5 mm. 
Head: Proboscis dark except for a stripe of 
pale scales extending almost entire length of 
ventral surface. Palpus approximately equal 
to proboscis in length; dark, with basal white 
bands on II-III and ventrobasal white patches 
on IV-V; a few short stiff setae apically on 
III-V. Torus ringed with white scaling. Ver- 
tex broad-scaled, a large subdorsal dark patch 
and a smaller lateral dark area, remainder 
white; dark upright-forked scales on the nape. 
Thorax: Scutum with narrow brown scales, 
marked as follows: A median white stripe 
from the anterior margin that narrows pos- 
teriorly and is faintly forked in the prescutellar 
area, an indistinct posterior submedian line of 
narrow yellowish scales, a patch of broad 
white scales over wing base, and a line of 
white scales along the anterolateral margin. 
Scutellum with broad white scales on all 
three lobes, a few dark scales apically on mid- 
lobe. Apn with broad white scales, ppn with 
some narrow-curved dark scales dorsally and 
an elongated patch of broad white scales 
below. Following pleural areas each with a 
patch of broad white scales: Propleural, dor- 
sal sternopleural, ventroposterior sternopleur- 
al, paratergite, and mesepimeral (V-shaped). 
The white scale patches on apn, ppn, para- 
tergite, and on the scutum over the wing base 
combine to form a sharply demarcated 
longitudinal white band; the white scale 
patches on propleuron, dorsal sternopleuron, 
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and mesepimeron (the dorsal arm of the V) 
form a second sharp longitudinal white band 
of scales ventral to the first. Legs: Fore femur 
dark anteriorly, marked with a somewhat 
interrupted white line on ventral surface and 
an apical patch of white scales; mid-femur 
anteriorly with a distinct median line of white 
scales which is separated from the apical 
white patch by dark scales; hind femur an- 
teriorly with a broad white longitudinal 
stripe, this stripe widest at base and only 
slightly interrupted from apical white patch. 
Tibiae dark. Fore and mid-tarsi with a basal 
white patch on segments I-II; hind tarsal 
segments I-IV with basal white bands, V all 
white, the band on I occupying from one- 
fourth to one-third length of segment and 
interrupted on inner surface, on II about one 
third, on III about one half, on IV about 
two thirds or more. Tarsal claws of fore and 
midlegs unequal, each unidentate; of hind 
legs equal, simple. Wings: Dark, a small patch 
of white scales basally on costa. Halter knob 
dark-scaled. Abdomen: Tergite I with lateral 
margin white-scaled; II-VI with subbasal 
(more noticeable on posterior segments) 
narrow white bands, these turning abruptly 
caudad at dorsolateral margin and there end- 
ing near the large oblique dorsolateral spots 
(attached to these spots on at least one seg- 
ment), the band on II interrupted; tergite 
VII, and sometimes VI, with the band broken 
on either side of a median patch. Sternites 
II-VI with basal white bands. Terminalia: 
Basal lobe of basistyle truncate, with a ventro- 
apical area of well-developed setae. 

Female: Wing length 3.0-3.7 mm. Similar 
to male. Palpus about one-fifth length of 
proboscis, with large white patch on dorsal 
side of apical segment. Line of white scales 
on front femur absent or poorly developed. 
Tarsal claws equal, simple. 

LARVA (as in Fig. 13): Description from 
adult-associated larval skins. Head: Antenna 
smooth, evenly shaped throughout; antennal 
hair single, short, inserted medially. Mouth 
brushes with comb-like tips. Hair 4 with 8- 


Fic. 11. A. 
(Jolo). 


(Stegomyia) paullusi. Male terminalia 


11 branches; 5, 6, 8, 9, and 14 single; 7 with 
2-3; 12 with 2-5; 13 single or double; 15 
double; 17 with 2-7; 18 with 3-6; 20 with 2, 
rarely 1-5. Mentum with 10-13 lateral teeth. 
Thorax: Prothoracic hair 1 with 2—3 branches; 
2 single; 3 double. Mesothoracic hair 9 with 
2-3 branches; 10 and 12 single, stout, long; 
11 single, small. Metathoracic pleural hair 
group similar to above, except that 12 is re- 
duced. Abdomen: Dorsolateral hair on I with 
3—4 branches; on II with 2—3. Lateral hair on 
I single; on II and III with 2-3 branches; on 
IV and V double; on VI single or double. 
Pentad hair 1 with 3-6 branches; 2 and 4 
single; 3 and 5 with 3-7. Comb with 8-10 
strong teeth in a row, each tooth with a 
lateral fringe on attached portion and extend- 
ing onto shaft. Siphon smooth, without acus, 
index about 2.0; siphon hair tuft with 2-4 
branches, inserted near middle of siphon; 
9-17 pecten teeth each with 1 large and oc- 
casionally 1 or 2 very small ventral denticles. 
Anal plate narrowly incomplete, with a small 
area of spicules along the posterior median 
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margin; /h with 2 branches, rarely 1 or 3, 
equal or unequal in length; isc with 2-4, osc 
single; ventral brush of 8 single hairs borne 
on a barred area; barred area not connected 
laterally. Anal gills sausage-shaped, dorsal 
pair 2.5 times as long as anal plate and 1.2 
times as long as ventral pair. 

Indistinguishable from a/bopictus and scutel- 
laris. 

BIONOMICS: Adults were collected on sever- 
al occasions hovering about humans in the 
woods. Numerous larval collections were 
made, being most commonly found in rock 
pools in drying stream beds. Other collec- 
tions were from coconut husks, coconut 
shells, fallen coconut fronds, rot holes on 
fallen logs, a hollow on a palm trunk, and 
bamboos. 


DISTRIBUTION: Specimens examined. R.K.L. 
Leyte: Dagami Mts., 1,000 ft. alt.; Tacloban. 
Samar: Osmena; Macarata; Pintanahon; Du- 
cong; Shohoton Springs; Bulusao. Palawan: 
Irahuan River. Mindanao: San Ramon, City 
of Zamboanga Prov.; Zamboanga, City of 
Zamboanga Prov.; Mercedes, Zamboanga 
Prov. Jolo: Jolo. C.A.S. Leyte: Carigara; 
Santa Rosa; Tacloban (Ross). 

Literature records. Calicoan: N’ goles; Baras. 
Samar: San Antonio. Leyte: Abuyog. (Stone 
and Farner, 1945: 156.) 

Outside the Philippines known from 
Taroena, Sangir Islands; Celebes; Ceram; 
Ambon; Sanana; and Sumatra (Brug and 
Bonne-Wepster, 1947: 10). 


Aedes (Stegomyia) scutellaris (Walker) 
Figs. 12, 13 


1858. Culex variegatus Doleschall (nec Schrank, 
1781), Nat. Tijdschr. Nederland. Indié 17: 
77 (female?). Type locality: Netherlands 
East Indies. Amboina. Type: Nonexistent, 
formerly in Vienna Museum (according to 
Barraud, 1934: 240). 

1859. Culex scutellaris Walker, Linn. Soc. Lon- 
don, Proc. 3: 77 (male). Type locality: Aru 
(Aroe) Islands (Wallace). Type: Female 
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(holotype) in B.M.{ Original description 
did not mention female. 

1861. Culex zonatipes Walker, Linn. Soc. Lon- 
don, Proc. 5: 229 (male). Type locality: 
New Guinea. Dorey. Dutch New Guinea 
(Wallace). Type: Female (holotype) in 
B.M.} Identified as type by Waterhouse. 
Original description did not mention fe- 
male. 

1926. A. variegatus var. hebrideus Edwards, Bul. 
Ent. Res. 17: 102 (male, female). Type 
locality: New Hebrides. Hog Harbor, 
Espiritu Santo (Buxton). Type: Male (holo- 
type) in B.M.{ Terminalia separated. 


Stone, 1947: 85 (systematics). Stone and 
Farner, 1945: 159 (adult key). Barraud, 1934: 
240 (adult, larva). Farner and Bohart, 1944: 
37 (adult, systematics). Forbes and Horsfall, 
1946: 602 (bionomics). Penn, 1947: 43 
(bionomics). 

ADULT: Similar to paullusi, differing as fol- 
lows: Proboscis dark. Scutum lacking the line 
of white scales on the anterolateral margin. 
Mid-femur with a broken ventral line of white 
scaling anteriorly but entirely lacking the 
median longitudinal line. Tergal bands more 
widely separated from base of segments, 
being from one fourth to two fifths the width 
of the segment removed. Male terminalia 
similar except that the basal lobe of basistyle 
is of a different form. 

LARVA (as in Fig. 13): Description from 
adult-associated larval skins. Head: Antenna 
smooth, evenly shaped throughout; antennal 
hair single, short, inserted medially. Mouth 
brush with comb-like tips. Hair 4 with 8-12 
branches; 5, 6, 8, 9, 13, and 14 single; 7 with 
2, rarely 1-3; 12 with 3, rarely 2; 15 single or 
double; 17 with 2-4, usually 3; 18 single or 
double; 20 single or double. Mentum with 
11-12 lateral teeth. Thorax: Prothoracic hair 
1 with 2-3 branches; 2 single; 3 double, 
rarely single. Mesothoracic hair 9 with 2-3 
branches; 10 and 12 single, long, stout; 11 
single, small. Metathoracic hair 9 double; 10 
and 11 similar to those on mesothorax; 12 
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FiG. 12. A. (Stegomyia) scutellaris. Male terminalia. 
a, Tergal aspect of right basal lobe of basistyle (Luzon); 
b, lateral aspect of left basal lobe of basistyle (Min- 
danao). 


much reduced. Abdomen: Dorsolateral hair 
on I with 3—4 branches, usually 3; on II with 
2-3. Lateral hair on I single; on II-V double; 
on VI single. Pentad hairs 1 and 5 with 3-4 
branches; 3 with 3-6; 2 and 4 single. Comb 
with 9-15 strong teeth in a row, each tooth 
with lateral fringe or denticles on attached 
portion which may extend onto basal one 
third of shaft. Siphon smooth, without acus, 
index 1.8-2.8; 9-15 pecten teeth with strong 
ventral denticles; siphon hair tuft with 3-4 
branches. Anal plate incomplete; a few 
spicules along posterior median margin; /h 
with 2 unequal branches; isc double, rarely 
1-3; ventral brush of 8 single hairs (occa- 
sionally double), borne on a barred area; 
barred area not connected laterally. Anal gills 
nearly subequal, dorsal pair about 3 to 5 times 
longer than anal plate. 

Indistinguishable from a/bopictus and paul- 
lust. 

BIONOMICS: Adults were encountered hov- 
ering about humans in shaded areas in the 
vicinity of native habitations. Larval collec- 
tions (10) were made from tin cans and 





Fic. 13. A. (Stegomyia) scutellaris subgroup. Larva. 
a, Head; 5, terminal segments. 


similar containers; coconut shells, husks, and 
fallen fronds; tree holes and rot holes on 
fallen logs; and in a piece of split bamboo. 

DISTRIBUTION: Specimens examined. R.K.L. 
Luzon: Olongapo, Subic Bay, Zambales Prov. 
(Zolick). Leyte: Tacloban (Roberts, Knight). 
Samar: Pintanahon (McMillan). Palawan: 
Irahuan River (Johnson, Laffoon, Fitzgerald) ; 
Tacburos (Laffoon). Mindanao: Zamboanga, 
City of Zamboanga Prov. (Johnson, Laffoon, 
Knight). C. C. Luzon: Agoo, LaUnion Prov. 
(Franclemont). C.A.S. Mindoro: San Jose 
(Ross). 

Literature records. Luzon: Los Banos, La- 
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guna Prov.; Camp Stotsenberg, Pampanga 
Prov. (Bohart, 1945: 62). Calicoan (Stone and 
Farner, 1945: 158). 

Outside of the Philippines, this species is 
known from New Hebrides, Rennell and 
Bellona Islands, New Guinea, Sumatra, Aru, 
Amboina, Moluccas, Celebes, Ceram, Palau 
Islands, Andamans, and from several other 
small islands in the Dutch East Indies. 

DISCUSSION: The type female of scutellaris 
has been examined by the senior author and 
found to be quite moldy; in addition, it is 
lacking all of both fore tarsi, segments II-V 
of the mid-tarsi, and segments III—V of the 
hind tarsi. Because of the absence of most of 
the tarsal segments, it was not possible to key 
this specimen beyond couplet 4 of Stone and 
Farner’s (1945: 159) key to the adults of the 
scutellaris subgroup. However, it does differ 
rather markedly from Aebrideus as defined in 
that key (and from scutellaris as described 
above for the Philippines) in tergal markings. 
The dorsum of the tergites is dark except for 
a single subbasal row of white scales on VI, 
a nearly complete subbasal row on V, and a 
short mesal extension of the subbasal lateral 
white stripe onto the dorsum on II—V and on 
VII. Nonetheless, there seems little doubt 
that the species formerly called hebrideus is 
actually true scutellaris, since Stone (1947: 85) 
has examined the terminalia of a topotypic 
male of scutellaris and found it to be identical 
with terminalia of specimens from the New 
Hebrides, New Guinea, and the Philippines. 

The single female type specimen of zona- 
tipes has been examined and found to be in 
very poor condition. The scutum, pleurae, 
and abdominal tergites are almost completely 
bare of scales and the mid-tarsi are missing. 
However, it was possible to key it to couplet 
10 of Stone and Farner’s (1945: 160) key, 
which takes it to either pseudoscutellaris or 
hebrideus. The rubbed condition of the tergites 
precludes further identification. 

The male type of hebrideus was studied and 

was found to go satisfactorily to hebrideus in 
Stone and Farner’s (1945: 160) key. The only 
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pertinent difference noted between this speci- 
men and the type of scutellaris was the more 
complete condition of the abdominal bands, 
being as described in this paper for Philip. 
pine scutellaris. 


Aedes (Stegomyia) mediopunctatus var. 
perplexus (Leicester) 
Figs. 14, 15 


1908. Stegomyia Perplexa Leicester, Cul. Ma- 
laya, p. 83 (male, female). Type locality: 
Malaya. Kuala Lumpur and The Gap 
(Leicester). Type: Male, female (cotypes) 
in B.M.+ 


ADULT: A black and white species, marked 
with a prominent median longitudinal white 
scutal band. Hind tarsal segments I-II basally 
banded, III all dark, IV—V all white. 

Male. Wing length about 2.6 mm. Pro- 
boscis dark, often with some ventral white 
scaling. Palpus approximately equal to the 
proboscis in length; segments II-V with 
basal white bands, those on IV—V dorsally 
incomplete; a few short stiff setae apically on 
III-V. Torus with nearly complete ring of 
silvery scales. Vertex with broad white scales, 
marked by a large subdorsal area and a 
smaller sublateral patch of broad dark scales; 
a line of dark upright-forked scales on nape. 
Thorax: Scutum dark-scaled, with white 
markings as follows: a broad median longi- 
tudinal band tapering from anterior margin 
to the prescutellar space and then continued 
to posterior scutal margin, and a large patch 
of broad white scales over and before the 
wing base. Scutellar mid-lobe with broad 
white scales, lateral lobes with broad dark 
scales (occasionally a few broad white scales 
here). Apn and ppn with broad white scales. 
Following pleural areas each with a patch of 
broad white scales: propleural, subspiracular, 
postspiracular, paratergite, dorsal sterno- 
pleural, medioposterior sternopleural, and 
mesepimeral. Legs: Fore femur anteriorly dark 
except for a ventrobasal white line; mid-femur 
anteriorly dark except for a ventral white line 
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and an apical white patch; hind femur an- 
teriorly white, with an apicodorsal dark area 
that extends narrowly across the anterior sur- 
face subapically. Tibiae dark, a ventrobasal 
white area present on fore and hind. Fore and 
mid-tarsi dark except for a basal band on I, 
may be a few basal pale scales on II; hind 
tarsus with broad basal bands on I-II, III all 
dark, IV—V all white. Tarsal claws of fore and 
midlegs unequal, each unidentate; of hind 
legs equal, simple. Wings: Dark-scaled, a 
small basal patch on the costa. Halter knob 
dark-scaled. Abdomen: Tergites dark, lateral 
margin of I with a band of white scales, II- 
VI with large laterobasal white spots, III-VI 
with narrow mediobasal bands. Sternites with 
basal white bands. Terminalia: Basistyle 
heavily scaled (omitted from figure), with a 
prominent apical setose lobe and a setose 
basal lobe. Dististyle stongly forked and 
bearing a number of hairs and bristles. Ninth 
sternite very large. 
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Fic. 14. A. (Stegomyia) mediopunctatus vat. perplexus. 
Male terminalia (Palawan). 


Female. Wing \ength about 2.8 mm. Similar 
to male except as follows: Palpus approx- 
imately one fourth to one fifth as long as the 
proboscis, apex broadly white. Tarsal claws 
equal, unidentate on fore and midlegs, simple 
on hind legs. 

LARVA: Head: Antenna smooth, tapering 
slightly from base to apex; antennal hair 
single, small, spine-like, inserted medially or 
beyond the middle. Mouth brushes with 
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comb-like tips. Hair 4 with 5-8 branches; 5 
single; 6 with 2; 7 with 2; 8 single; 9 with 
1-3; 12 with 2-4; 13 with 1-2; 14 single; 15 
with 2-4; 17, 18, and 20 with 2. Mentum with 
10-12 lateral teeth. Thorax: Prothoracic hair 
1 with 2-3 branches; 2 single; 3 double. 
Mesothoracic hair 9 single, long, stout, 
frayed; 10 and 12 single, as long as 9 but 
more slender and smooth; 11 single, small; 
a sharp spine on the tubercle that is about 
one half as long as 11. Metathoracic hair 
group similar to above except that 12 is much 





Fic. 15. A. (Stegomyia) mediopunctatus var. perplexus. 
Larva (Palawan). a, Head; 5, terminal segments. 
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reduced. Abdomen: Stellate hairs present. 
Dorsolateral hairs on I and II double. Lateral 
hair on I single; on II-VI double, occasional- 
ly with 1 or 3 branches. Pentad hair 1 with 
2-3 branches; 2 and 4 single; 3 with 3-4; 5 
with 2-4. Comb with a row of 4-7 strong 
teeth on a sclerotized plate, teeth finely 
fringed at base. Siphon smooth, without acus, 
index 2.2-3.2; 5-15 pecten teeth in a straight 
or irregular row, each with 1 or 2 denticles 
and a fine fringe ventrally, sometimes also 
finely fringed dorsobasally; siphon hair tuft 
triple, length less than width of siphon (the 
siphon shown in Fig. 15 is abnormally nar- 
row). Anal plate incomplete, with a small 
patch of spines laterally on the posterior dor- 
sal margin, /h double, arising from a mem- 
branous area in plate; isc and osc single; ventral 
brush with 8 single stout hairs borne on a 
barred area, barred area may be weakly con- 
nected laterally. Anal gills rather narrow, 
bluntly rounded at tip, subequal, 1.5-1.8 
times longer than anal plate. 

BIONOMICS: Only three collections of this 
species were made, two adult and one larval. 
The adults were captured in open woods (one 
female was taken attempting to bite humans) 
and the larvae were collected from bamboos. 

DISTRIBUTION: Specimens examined. R.K.L. 
Palawan: 5 males, 12 females, 4 sets assoc. 
skins, 10 larvae, Irahuan River (Johnson, Laf- 
foon); 2 males, 7 females, Bacungan (Laf- 
foon); 1 female, Puerto Princesa (Johnson, 
Laffoon). 

Previously not reported from other than 
the type series. 

DISCUSSION: The identification of the Pala- 
wan specimens was confirmed by direct com- 
parison with the types. 

According to Barraud (1934: 231), the type 
form, var. submediopunctatus Barraud, and var. 
sureilensis Barraud all differ from perplexus in 
having the fifth hind tarsal segment all dark 
(occasionally some pale scaling at the base 
only, however). 

The varietal status assigned this mosquito 
by Barraud (1934: 231) is utilized here be- 
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cause of the lack of information sufficient to 
establish it either as a subspecies or as a full 
species. 


Aedes (Stegomyia) albolineatus 
(Theobald) 


Fig. 16 


1904. Scutomyia albolineatus Theobald, Entom- 
ologist 37: 77 (female). Type locality: 
Malaya. Ampang jungle, nr. Kuala Lum- 
pur (Leicester). Type: Female (holotype) 
in B.M.f 


Barraud, 1934: 243 (adult, larva). Knight 
and Rozeboom, 1946: ‘84 (adult, pupa, larva, 
systematics). 

DISTRIBUTION: Specimens examined. U.S. 
N.M. and R.K.L. Luzon: Olongapo, Lubid 
Pt., Grande Island, and Zig Zag Pass, all in 
Subic Bay area, Zambales Prov. Samar: Os- 
mena; Shohoton Springs, Basey River. Bala- 
bac: Cape Melville. Mindanao: San Ramon, 
City of Zamboanga Prov.; Mercedes, Zam- 
boanga Prov., Zamboanga, City of Zambo- 
anga Prov. A.N.S.P. Leyte: Tacloban; Daga- 
mi; Burugwan River; Diit River, Tacloban 
(Roberts). B.M. Basilan (McGregor). C.A.S. 
Mindoro: San Jose (Ross). 

Outside the Philippines, this species is 


Fic. 16. A. (Stegomyia) albolineatus. Larval terminal 
segments (Luzon). 
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known from the Solomon Islands, New 
Guinea, Admiralty Islands, Borneo, Sangir 
Islands, Ceram, Saparoea, Krakatoa Group, 
Sumatra, Riouw, Venaten Island, Java, Cele- 
bes, Boeton, Kabaena, Soemba, Indo-China, 
Malaya, and Assam. 

DISCUSSION: The type female was found to 
differ slightly from the Philippine material in 
having the subapical black area of the hind 
femur extended completely across the an- 
terior surface, and in having all of the hind 
tarsal bands incomplete mesally. 


Aedes (Stegomyia) boharti Knight and 
Rozeboom 
Fig. 17 

1932. Aedes (Stegomyia) albolineatus (Theo- 
bald). Bonne-Wepster and Brug, Geneesk. 
Tijdschr. v. Nederland. Indié 72: 60. Fig. 
14, male terminalia. Also, in part, male 
description. 

1946. Aedes (Stegomyia) boharti Knight and 
Rozeboom, Biol. Soc. Wash., Proc. 59: 90 
(males, females, pupae, larvae). Type lo- 
cality: Philippines. Osmena, Samar (Mc- 
Millan and MacMillan). Type: Male (holo- 
type) in U.S.N.M.+ With assoc. larval and 
pupal skins. Terminalia separated. 


DISTRIBUTION: Specimens examined. U.S. 
N.M. and R.K.L. Luzon: Olongapo, Lubid 
Pt., Grande Island, and Zig Zag Pass, all in 
Subic Bay area, Zambales Prov. Leyte: Balin- 
sasayao; Mt. Lobi, Dagami. Samar: Osmena. 
Palawan: Irahuan River; Bacungan. Culion: 
Pilapil. Balabac: Cape Melville. Mindanao: 
San Ramon, City of Zamboanga Prov.; Zam- 
boanga, City of Zamboanga Prov.; Mercedes, 
Zamboanga Prov. A.N.S.P. Leyte: Lagolago, 
Baybay; Tacloban; Dagami (Roberts). U.S. 
N.M. Mindanao: Janga, Tugbok, City of 
Davao Prov. (Enke, Hoogstraal); Calinan, 
Davao Prov. (Enke, Hoogstraal); Beto, Dan- 
salan, Dansalan City Prov. (Enke, Gutierrez, 
Corcega); mr. Lanao-Cotabato boundary 
along Parang—Malabang hwy. (Enke, Hoog- 
straal); Madaum, Davao Prov. (Werner); 
Parang (Paullus). 
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Outside the Philippines known only from 
an unnamed locality in the Netherlands East 
Indies (Bonne-Wepster and Brug, 1932: 60, 
as albolineatus, in part). 

DISCUSSION: This species is very similar to 
albolineatus, some larval specimens being in- 
distinguishable from that species. The adults 
may be distinguished by the presence of 
broad white scales ventrally on ppn of boharti. 
All of the ppn scaling is dark in albolineatus. 








Fic. 17. A. (Stegomyia) boharti. Larval head (Min- 
danao). 


Aedes (Stegomyia) sp. near boharti 


In the U.S.N.M. there is a female specimen 
(P1157—2) with associated larval skin, reared 
from a rot hole at Madaum, Davao Prov., 
Mindanao (Werner, 16—X—46), that resembles 
boharti except for all three scutellar lobes be- 
ing covered with broad black scales. The 
larva is Type D, boharti. Entered in the U.S. 
N.M. collection as Stegomyia sp. 44. 


Aedes (Stegomyia) arboricolus Knight 
and Rozeboom 
Fig. 18 


1946. Aedes (Stegomyia) arboricolus Knight and 
Rozeboom, Biol. Soc. Wash., Proc. 59: 90 
(males, females, pupae, larvae). Type lo- 
cality: Philippines. Shohoton Springs, in- 
land on Basey River, Samar (Knight). 
Type: Male (holotype) in U.S.N.M.7 
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With assoc. larval and pupal skins. Ter- 

minalia separated. 

DISTRIBUTION: Specimens examined. Type 
series. Samar: Shohoton Springs, inland on 
Basey River. 

Unknown outside the Philippines. 

DISCUSSION: In the type description of this 
species it was stated that arboricolus was dis- 
tinguishable from the type description of 
pseudalbolineatus Brug only on the basis of 
the markings of the third hind tarsal segment 
of the female. Since that time the senior 
author has had the opportunity of examining 
the type male and the allotype female of 
pseudalbolineatus in the British Museum. They 
were found to differ further from arboricolus in 
possessing an area of broad white scales on 
the lateral margin of the scutum just before 
the level of the wing base. The hind tarsi of 
the type male had the basal marking on I-II 
occupying about one fifth of the segment, 
and on III between one fifth and one fourth 
of the segment; in the female the basal mark- 
ing on I occupies one fifth of the segment, 
on II one fourth, on III about seven eighths, 
one pale lateral scale on IV; none of the tarsal 
bands is complete medially. The scaling of 
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Fic. 18. A. (Stegomyia) arboricolus. Larval terminal 
segments (Samar). 
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the scutellum, apn, and ppn was largely similar 
to that of arboricolus. No differences in male 
terminalia were noted. 

This species is closely similar to /affoon: in 
the adult stage, differing most noticeably 
from it in the absence of broad white scales 
on the lateral margin of the scutum. 


Aedes (Stegomyia) bambusicolus Knight 
and Rozeboom 


Fig. 19 


1946. Aedes (Stegomyia) bambusicolus Knight 
and Rozeboom, Biol. Soc. Wash., Proc. 
59: 94 (males). Type locality: Philippines. 
Pilapil, Culion Island (Johnson and Laf- 
foon). Type: Male (holotype) in U.S. 
N.M.j Terminalia separated. 

Ross, 1950: 79 (male, female, pupa, larva, 
biology). 


DISTRIBUTION: Specimens examined. U.S. 
N.M. Mindoro: 1 male, 1 female, 1 set assoc. 
skins, 2 larvae, Labangan River, nr. San Jose 
(Ross). 

Unknown outside the Philippines. 

DISCUSSION: The adult of this species may 
be distinguished from the other members of 
the albolineatus group by the combination of 
having all three scutellar lobes largely white- 
scaled and the median scutal stripe extending 
posteriorly to the scutum. 


Aedes (Stegomyia) laffooni Knight and 
Rozeboom 


1946. Aedes (Stegomyia) laffooni Knight and 
Rozeboom, Biol. Soc. Wash., Proc. 59: 94 
(male, females). Type locality: Philip- 
pines. San Ramon, Mindanao (Laffoon). 
Type: Male (holotype) in U.S.N.M.j 
Terminalia separated. 


LARVA: Several larval skins have become 
available since the publication of the type 
description of this species. The larva is ap- 
parently indistinguishable from a/bolineatus 
Type B larva, except that all ventral brush 
elements are borne on the barred area. 
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FIG. 19. A. (Stegomyia) bambusicolus. Larva (Mindoro). 
a, Head; b, terminal segments. 


DISTRIBUTION: Specimens examined. U.S: 
N.M. Mindanao: San Ramon, Zamboanga 
Prov.; Maasin Village, City of Zamboanga 
Prov.; 2 sets assoc. skins, Sitio Taglawig, 
Tagum, Davao Prov. (Hoogstraal); 1 set 
assoc. skins, Lanao, nmr. Lanao—Cotabato 
boundary along Parang—Malabang hwy. (En- 
ke, Hoogstraal); 1 set assoc. skins, Matanao, 
Santa Cruz, Davao Prov. (Enke, Corcega). 

Unknown outside the Philippines. 

DISCUSSION: An examination of the type 
male and allotype female of pseudalbolineatus 
Brug in the British Museum showed it to be 
very similar to /affooni. The only differences of 
any importance at all were in the markings of 
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the hind tarsi of the female. In pseudalbolinea- 
tus female, the basal band on hind tarsal III 
occupies seven eighths of the segment, and 
only one pale basal scale occurred on IV. It 
seems extremely likely that when more ma- 
terial is available from the Netherlands East 
Indies, from the Philippines, and from the 
intervening regions, these two will be found 
to be either synonyms or at the most only 
subspecies. As pointed out previously, this 
species is closely similar to arboricolus. 


Aedes (Stegomyia) hoogstraali Knight 
and Rozeboom 
Fig. 20 


1946. Aedes (Stegomyia) hoogstraali Knight and 
Rozeboom, Biol. Soc. Wash., Proc. 59: 92 
(males, females, pupae, larvae). Type lo- 
cality: Philippines. Subic Bay, Zambales 
Province, Luzon (Zolick and Zedeck). 
Type: Male (holotype) in U.S.N.M.j 
With assoc. larval and pupal skins. Ter- 
minalia separated. 


DISTRIBUTION: Specimens examined. U.S. 
N.M. Luzon: Subic Bay, Zambales Prov. 
Balabac: Cape Melville (Laffoon). Culion: 1 
larva, Pilapil (Johnson, Laffoon). C.A.S. 
Mindoro: San Jose (Ross). 

Unknown outside the Philippines. 

DISCUSSION: While examining types in the 
British Museum, the senior author discovered 
that the female type specimen of Culex im- 
patibilis Walker, which Edwards (1932: 162) 
had made a synonym of aegypti, is in actuality 
a member of the a/bolineatus complex. This 
specimen was identified as the type by E. A. 
Waterhouse and since Walker's description 
mentions only the male, there is some ques- 
tion as to the validity of this type specimen. 
This specimen, which is from Makassar, 
Celebes- (Wallace), has the scutum badly 
rubbed, the legs entirely missing except the 
femur, tibia, and first tarsal segment of one 
hind leg, and all but the first two segments of 
the abdomen missing. However, sufficient 
scaling remains to key the specimen to Aoog- 
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Fic. 20. A. (Stegomyia) hoogstraali. Larval terminal 
segments (Culion). 


straali in the key given by Knight and Roze- 
boom (1946: 83) but not enough to differ- 
entiate the two. Until more material of this 
species is available from the Celebes, it will 
not be possible definitely to determine the 
status of hoogstraali. However, pending such 
an event the name hoogstraali is maintained 
for the Philippine material. 

This species may be distinguished easily 
from all the other members of the a/bolineatus 
group by the narrow-curved creamy-white 
scales on apn and ppn. 
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News Notes 


The following publication of the Natural 
Resources Section, General Headquarters, 
Supreme Commander for the Allied Powers, 
Tokyo, Japan, has been received. Each report 
includes a list of all of the reports previously 
published, their distribution, and rules for 
obtaining them. 

River Control and Utilization in Japan, by 
Robert Y. Grant. Report No. 149. 161 pp., 
57 figs., 80 tables, 2 maps. 


Heads of government scientific research 
organizations in British Commonwealth coun- 
tries conferred in Australia early in 1952. This 
British Commonwealth Scientific Official 
Conference was the first to be held outside the 
United Kingdom. The last Conference met in 
London in 1946. 

The 1946 Conference reviewed administra- 
tive aspects of scientific research within the 
British Commonwealth and made recommen- 
dations to achieve closer collaboration. As 
a result, British Commonwealth Scientific 
Offices have been established in London and 
Washington, and the exchange of scientific 
information between different parts of the 
British Commonwealth has been greatly facil- 
itated. 

“Specialist conferences,’ arising out of 
this Conference have been held on such sub- 
jects as geology and mineral resources, type 
cultures of bacteria and fungi, radio research, 
fuel research, and animal and plant nutrition. 

Representatives in the fields of scientific, 
industrial, agricultural, and medical research 
attended the Conference in Australia. Prob- 
lems discussed were of an administrative 
rather than a technical character, and further 


collaboration in scientific work was planned. 

Delegates from the United Kingdom (in- 
cluding the Colonies), Canada, South Africa, 
New Zealand, Southern Rhodesia, Pakistan, 
and Ceylon, as well as a number of Aus- 
tralian delegates, attended. An observer from 
the United States was also present. 

The Conference opened in Canberra on 
February 18 and closed in Melbourne on 
March 7, 1952. The formal session was 


broken by visits to enable delegates to study 
Australian developmental problems.—N.S.N. 


Information has been received from the 
Pacific Science Council Secretariat that the 
date for the Eighth Pacific Science Congress 
has been set for November 16 to 28, 1953. 
The Congress will be held in the University 
of the Philippines buildings at Quezon City. 
Correspondence on all matters concerning 
the Eighth Congress is to be addressed to the 
Secretary-General, Dr. Patrocinio Valenzuela, 
National Research Council of the Philippines, 
University of the Philippines, Quezon City. 

The Pacific Science Council vacancy created 
by the death of Sir Peter Buck, December 1, 
1951, has been filled by Bernice P. Bishop 
Museum, Representative Institution for Ha- 
waii, with the appointment of Dr. Cyril E. 
Pemberton, entomologist with the Experi- 
ment Station of the Hawaiian Sugar Planters’ 
Association, Honolulu. Dr. Pemberton has 
been closely associated with the Pacific 
Science Association, having been, chairman 
of the Standing Committee on Economic 
Entomology between the Sixth and Seventh 
Pacific Science Congresses. He is presently a 
member of the Standing Committee on Crop 
Improvement in the Pacific Area. 


{ 190 } 











